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Soil maps in this survey may be copied without 
cause misunderstanding of the detail of mapping an 
do not show small areas of contrasting soils that could have been shown at a larger mapping scale. 


ermission, but any enlargement of these maps could 
result in erroneous interpretations. Enlarged maps 


HOW TO USE THIS SOIL SURVEY 


HIS SOIL SURVEY contains information 

that can be applied in managing farms, 
ranches, and woodlands; in selecting sites for 
roads, ponds, buildings, and other structures; 
and in judging the suitability of tracts of land 
for farming, industry, and recreation. 


Locating Soils 


All the soils of Frontier County are shown on 
the detailed map at the back of this publication. 
This map consists of many sheets made from 
aerial photographs. Each sheet is numbered to 
correspond with a number on the Index to Map 
Sheets. 

On each sheet of the detailed map soil areas 
are outlined and are identified by symbols. All 
areas marked with the same symbol are the 
same kind of soil. The soil symbol is inside the 
area if there is enough room; otherwise, it is 
outside and a pointer shows where the symbol 
belongs. 


Finding and Using Information 


The “Guide to Mapping Units” can be used to 
find information. This guide lists all the soils of 
the county in alphabetic order by map symbol 
and gives the capability classification of each. 
It also shows the page where each soil is de- 
scribed and the page for the range site in which 
the soil has been placed. 

Individual colored maps showing the rela- 
tive suitability or degree of limitation of soils 
for many specific purposes can be developed by 
using the soil map and information in the text. 


Translucent material can be used as an overlay 
over the soil map and colored to show soils that 
have the same limitation or suitability. For ex- 
ample, soils that have a slight limitation for a 
given use can be colored green, those with a 
moderate limitation can be colored yellow, and 
wae with a severe limitation can be colored 
red. 

Farmers and those who work with farmers 
can learn about the use and management of the 
soils from the soil descriptions and from the 
discussions of the capability units, the range 
sites, and the windbreak suitability groups. 

Foresters and others can refer to the section 
“Native Woodland and Windbreaks,” where the 
soils of the county are grouped according to 
their suitability for trees. 

Game managers, sportsmen, and others can 
find information about the soils and wildlife in 
the section ‘‘Wildlife and Recreation.” 

Ranchers and others can find groupings of 
the soils according to their suitability for range, 
and also the names of many of the plants that 
grow on each range site in the section “Range.” 

Engineers and builders can find tables that 
contain test data, estimates of soil properties, 
and information about soil features that affect 
engineering practices in the section “Engineer- 
ing.” 

Scientists and others can read about soil for- 
mation and classification in the section “Forma- 
tion and Classification of Soils.” 

Newcomers in Frontier County may be espe- 
cially interested in the section “General Soil 
Map,” where broad patterns of soils are de- 
scribed. They may also be interested in the in- 
formation about the county given in the section, 
“Environmental Factors Affecting Soil Use.” 


Cover: 


Terraces and a good farmstead windbreak are con- 


servation practices on this Frontier County farm, south of 
Moorefield. The cultivated land is Hall soils, and the 
rangeland is Coly and Uly soils. 
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SOIL SURVEY OF FRONTIER COUNTY, NEBRASKA 


By Ronald R. Hoppes and Norman W. Huber, Soil Conservation Service 


United States Department of Agriculture, Soil Conservation Service, in cooperation with the University of Nebraska Conservation 
and Survey Division 


Fra0NTIER COUNTY is in south-central Nebraska 
(see facing page). Stockville, the county seat, is 
near the center of the county and is about 200 miles 
west of Lincoln. Curtis is the largest town in Frontier 
County. It is in the north-central part of the county. 
Other principal towns are Eustis, Maywood, and 
Moorefield. 

The county is nearly rectangular in shape. It is 42 
miles from east to west on the north boundary and 36 
miles from east to west on the south boundary. It is 
24 miles from north to south. The total area of the 
county is 966 square miles, or 618,240 acres. The aver- 
age elevation is 2,600 feet above sea level. Stockville 
is at an elevation of 2,482 feet. The general slope of 
Frontier County is southeastward. 

Nearly all of Frontier County is well drained, and 
over a large part runoff is rapid. Poorly drained areas 
occur in a few upland basins, in marshy tracts on the 
flood plains, and around some manmade lakes. Except 
for a small area in the northeast corner of the county, 
which drains to the Platte River through Plum Creek, 
surface drainage moves through tributaries of the Re- 
publican River. Major tributaries are Medicine, Red 
Willow, Deer, and Muddy Creeks. 

Frontier County is in the “Dissected Plains” topo- 
graphic region of Nebraska. It consists of nearly level 
and gently sloping divides that are separated by nu- 
merous deeply entrenched drainageways. The parent 
material is loess, and the soil material is dominantly 
silty. A small area of sandhills fringes the west-central 
edge of the county. This area is characterized by hum- 
mocky topography. The soils are moderately coarse to 
coarse textured. Bottom land areas make up only a 
small part of the county. Larger drainageways, such 
as those along Medicine Creek, contain both coarse and 
fine textured material, but along the smaller drainage- 
ways the alluvium is predominantly medium textured. 
Lower areas in these drainageways are susceptible to 
flooding. 

The first permanent settlement in Frontier County 
was made along Medicine Creek in the early 1870’s. In 
1872, the county was organized, and its original bound- 

aries have remained unchanged. Settlers came mostly 
from Iowa, Illinois, Missouri, and other States to the 
east. Farming in Frontier County was of little im- 
portance before 1879, when, according to the Federal 
Census, only about 600 acres had been plowed. Only 
about 104,000 acres of plowed land was reported in 
1889, and this amount increased to 425,000 acres in 


1929. Since then most of the steeper part of this acre- 
age has been reseeded to native grass. 

Farming is the principal enterprise. Wheat, corn, 
and grain sorghum are the main crops under both dry- 
land and irrigation management. A small acreage is in 
alfalfa. A considerable part of the feed grain and for- 
age is fed to livestock. Wheat is the major cash crop. 
More than half the acreage in the county is in native 
grass. Raising beef cattle is the major livestock 
enterprise. 

Much information has been accumulated on the dif- 
ferent kinds of soils in Frontier County. Improved 
methods of tillage, grass management, applying irri- 
gation water, and maintaining fertility, along with 
newly adapted crops and improved varieties of grass 
and trees, have increased production and helped stabil- 
ize farming. The identification and location of the 
different kinds of soils in this survey area along with 
their morphological and interpretive descriptions and 
groupings will insure continued progress. 

An older survey of Frontier County was published 
in 1939 (5).1 The present survey updates the earlier 
survey and provides additional information and larger 
maps that show the soils in greater detail. 


How This Survey Was Made 


Soil scientists made this survey to learn what kinds 
of soil are in Frontier County, where they are located, 
and how they can be used. The soil scientists observed 
the steepness, length, and shape of slopes, the size and 
nature of streams, the kinds of native plants or crops, 
the kinds of rock, and many facts about the soils. They 
dug many holes to expose soil profiles. A profile is the 
sequence of natural layers, or horizons, in a soil. It ex- 
tends from the surface down into the parent material 
that has not been changed much by leaching or by the 
action of plant roots. 

The soil scientists made comparisons among the pro- 
files they studied, and they compared these profiles 
with those in counties nearby and in places more dis- 
tant. They classified and named the soils according to 
nationwide, uniform procedures. The soil series and the 
soil phase are the categories of soil classification most 
used in a local survey. 

Soils that have profiles almost alike make up a soil 
series. Except for different texture in the surface layer, 


‘Italic numbers in parentheses refer to References, page 62. 
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all the soils of one series have major horizons that are 
similar in thickness, arrangement, and other impor- 
tant characteristics. Each soil series is named for a 
town or other geographic feature near the place where 
a soil of that series was first observed and mapped. 
Holdrege and McCook, for example, are the names of 
two soil series, All the soils in the United States having 
the same series name are essentially alike in those char- 
acteristics that affect their behavior in the undisturbed 
- landscape. 

Soils of one series can differ in texture of the surface 
layer and in slope, stoniness, or in some other char- 
acteristic that affects the use of the soils by man. On 
the basis of such differences, a soil series is divided 
into phases. The name of a soil phase indicates a fea- 
ture that affects management. For example, Holdrege 
silt loam, 1 to 3 percent slopes, is one of several phases 
within the Holdrege series. 

After a guide for classifying and naming the soils 
had been worked out, the soil scientists drew the bound- 
aries of the individual soils on aerial photographs. 
These photographs show woodlands, buildings, field 
borders, trees, and other details that help in drawing 
boundaries accurately. The soil map at the back of 
this publication was prepared from aerial photographs. 

The areas shown on a soil map are called mapping 
units. On most maps detailed enough to be useful in 
planning the management of farms and fields, a map- 
ping unit is nearly equivalent to a soil phase. It is not 
exactly equivalent, because it is not practical to show 
on such a map all the small, scattered bits of soil of 
some kind that have been seen within an area that is: 
dominantly of a recognized soil phase. 

Some mapping units are made up of soils of differ- 
ent series, or of different phases within one series. 
One such kind of mapping unit is shown on the soil 
map of Frontier County. It is called an undifferenti- 
ated soil group. 

An undifferentiated soil group is made up of two or 
more soils that could be delineated individually but 
are shown as one unit because, for the purpose of the 
soil survey, there is little value in separating them. 
The pattern and proportion of the soils are not uni- 
form. An area shown on the map may be made up of 
only one of the dominant soils, or of two or more, If 
there are two or more dominant series represented 
in the group, the name of the group ordinarily consists 
of the names of the dominant soils joined by “and.” 
Coly and Uly silt loams, 8 to 30 percent slopes, is an 
undifferentiated soil group in Frontier County. 

In most areas surveyed there are places where the 
soil material is so rocky, so shallow, so severely eroded, 
or so variable that it has not been classified as a soil 
series. These places are shown on the soil map and are 
described in the survey, but they are called land types 
and are given descriptive names. Broken alluvial land 
is a land type in this survey. 

While a soil survey is in progress, soil scientists 
take soil samples needed for laboratory measurements 
and for engineering tests. Laboratory data from the 
same kinds of soil in other places are also assembled. 
Data on yields of crops under defined practices are 
assembled from farm records and from field or plot 
experiments on the same kinds of soil. Yields under 
defined management are estimated for all the soils. 


Soil scientists observe how soils behave when they 
are used as a growing medium for native and cultivated 
plants, and as material for structures, foundations for 
structures, or covering for structures. They relate this 
behavior to properties of the soils. For example, they 
observe that filter fields for onsite disposal of sewage 
fail on a given kind of soil, and they relate this failure 
to the slow permeability of the soil or its high water 
table. They see that streets, road pavements, and 
foundations for houses are cracked on a named kind of 
soil and they relate this failure to the high shrink- 
swell potential of the soil material. Thus, they use 
observation and knowledge of soil properties, together 
with available research data, to predict limitations or 
suitability of soils for present and potential uses. 

After data have been collected and tested for the key, 
or benchmark soils in a survey area, the soil scien- 
tists set up trial groups of soils. They test these groups 
by further study and by consultation with farmers, 
agronomists, engineers, and others. They then adjust 
the groups according to the results of their studies and 
consultation. Thus, the groups that are finally evolved 
reflect up-to-date knowledge of the soils and their be- 
havior under current methods of use and management. 


General Soil Map 


The general soil map at the back of this survey 
shows, in color, the soil associations in the survey area. 
A soil association is a landscape that has a distinctive 
pattern of soils in defined proportions. It typically con- 
sists of one or more major soils and at least one minor 
soil, and it is named for the major soils. The soils in an 
association can occur in other associations, but in dif- 
ferent patterns. 

A map showing soil associations is useful to people 
who want to have a general idea of the soils in a survey 
area, who want to compare different parts of that area, 
or who want to locate large tracts that are suitable 
for a certain kind of land use. Such a map is a useful 
general guide for broad planning on a watershed, a 
wooded tract, or a wildlife area or for broad planning 
of recreational facilities, community developments and 
such engineering works as transportation corridors. 
It is not a suitable map for detailed planning for 
management of a farm or field or for selecting the 
exact location of a road or building or other structure, 
because the soils within an association ordinarily vary 
in slope, depth, stoniness, drainage, and other char- 
acteristics that affect their management. 

The five soil associations in this survey area are 
described on the pages that follow. 


1, Holdrege-Hall association 


Deep, nearly level to gently sloping, well drained silty 
soils on broad divides of loess uplands 


This soil association on the loess upland consists 
mainly of broad divides that are generally oriented in 
a northwest-southwest direction and have long, smooth 
slopes. In places the divides are dissected by canyons 
that have steep sides. 

This association makes up about 41 percent of the 
county. It is about 66 percent Holdrege soils (fig. 1), 
22 percent Hall soils, and 12 percent minor soils. 
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Figure 1.—Pattern of soils and parent material in Holdrege-Hall association. 


The nearly level to gently sloping, well drained 
Holdrege soils are on the divides. Typically the surface 
layer is very friable, dark grayish brown silt loam 
about 11 inches thick. In sequence downward the sub- 
soil is dark grayish brown heavy silt loam, grayish 
brown light silty clay loam, and light brownish gray 
silt loam. At a depth of 24 inches is the light gray silt 
loam underlying material, 

The nearly level to gently sloping, well drained Hall 
soils are also on the divides. They occupy similar posi- 
tions as Holdrege soils in the northern part of the 
county, but in the southern part they are in lower, con- 
cave positions. The surface layer is very friable, dark 
gray and dark grayish brown silt loam about 10 
inches thick. The subsoil is dark grayish brown and 
grayish brown silty clay loam. A buried soil is common 
in the subsoil. At a depth of 30 inches is the light 
gray silt loam underlying material. 

Minor in_this association are Fillmore, Coly, and 
Uly soils. Fillmore soils are in upland depressions. 
Coly soils are on the steepest sides of canyons. Uly 
soils are along the rims of canyons between areas of 
Holdrege and Coly soils. 

Farms on this association are mainly diversified. 
The nearly level to gently sloping soils are used for 
cash grain crops or feed grains, chiefly wheat, corn, 
and grain sorghum. If water is available, many areas 


are irrigated by gravity or by sprinklers. Corn stalks 
and other crop residue are utilized by livestock during 
winter. On some farms the feed grain is used to fatten 
cattle or hogs. 

Water erosion, soil blowing, and lack of adequate 
rainfall are the main hazards on cultivated dry- 
farmed soils. Proper irrigation and water manage- 
ment, crop residue management, and maintenance of 
fertility are particularly important in managing the 
irrigated land. 

Farms on this association average about 960 
acres. Gravel or improved dirt roads are on some sec- 
tion lines. Because of the deep canyons that dissect 
the county, most roads extend from north to south, 
Hard surfaced highways dissect this association. Farm 
produce and livestock are marketed mainly within the 
county, but some are delivered to towns in adjacent 
counties. 


2. Uly-Coly-Holdrege association 


Deep, gently sloping to steep, well drained to somewhat 
excessively drained silty soils on narrow divides and 
side slopes of loess uplands 


This soil association on the loess upland consists of 
narrow divides and smooth, strongly sloping to steep 
side slopes. 
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Figure 2,—Pattern of soils and parent material in Uly-Coly-Holdrege association, 


This association makes up about 2 percent of the 
county. It is about 40 percent Uly soils (fig. 2), 25 
percent Coly soils, 15 percent Holdrege soils, and 30 
percent minor soils and land types. 

The gently sloping to strongly sloping, well drained 
Uly soils are on the smooth side slopes. The surface 
layer is moderately thick, very friable, grayish brown 
silt loam. The subsoil is light brownish gray silt loam. 
At a depth of about 16 inches is the very pale brown 
and light gray silt loam underlying material. 

The stongly sloping to steep, well drained to some- 
what excessively drained Coly soils are on the steepest 
side slopes. The surface layer is thin, very friable, 
grayish brown silt loam. Beneath this is a transition 
layer of light brownish gray silt loam. At a depth of 
about 10 inches is the light gray silt loam underlying 
material. , 

The gently sloping, well drained Holdrege soils are 
on the narrow divides. The surface layer is thin, very 
friable, dark grayish brown silt loam. The subsoil is 
dark grayish brown silt loam in the upper part, gray- 
ish brown silty clay loam in the middle part, and light 
brownish gray silt loam in the lower part. At a depth 
of about 16 inches is the light gray silt loam under- 
lying material. 


Minor in this association are Hord and Hobbs soils 
and Broken alluvial land. Hord soils are on foot slopes 
below areas of Uly or Coly soils. Hobbs soils are on the 
occasionally flooded bottoms of small drainageways. 
Broken alluvial land is in the bottoms of larger drain- 
ageways where flooding is frequent or where there are 
deep, meandering channels. 

Farms on this association are diversified. They are 
mainly of the cash grain-livestock type. Soils on the 
divides and the smoother areas on side slopes are used 
mainly for dryland crops. Wheat, corn, and grain sor- 
ghum are the chief crops. Many of the steep areas 
have been cultivated, but the trend is toward reseeding 
these areas to native grass. Beef cattle graze the 
rangeland. 

Water erosion, soil blowing, and drought are the 
main hazards on cultivated soils. Proper range man- 
agement, planned grazing systems, and control of 
water erosion are needed on rangeland. 

Farms on this association average about 1,200 acres. 
Gravel or improved dirt roads are on most section 
lines. Hard surfaced highways cross the area in 
places. Farm produce and livestock are marketed 
mainly within the county, but some are delivered to 
towns in adjacent counties. 
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Figure 3.—Pattern of soils and parent material in Coly-Uly-Rough broken land, loess association. 


3. Coly-Uly-Rough broken land, loess association 


Deep, strongly sloping to very steep, well drained to 
excessively drained silty soils on narrow divides and 
canyons of loess uplands 


This soil association is in strongly sloping to very 
steep canyons and on hillsides along drainageways. It 
makes up about 58 percent of the county. It is about 
58 percent Coly soils (fig. 3), 20 percent Uly soils, 
about 16 percent Rough broken land, loess, and 6 per- 
cent minor soils and other land types. 

The strongly sloping to steep, well drained to some- 
what excessively drained Coly soils are on the sides of 
canyons, The surface layer is thin, very friable gray- 
ish brown silt loam. Beneath this is a transition layer 
of light brownish gray silt loam. At a depth of 10 
inches is the light gray silt loam underlying material. 

The strongly sloping to moderately steep, well 
drained Uly soils are on the smoother slopes of the 
canyons and hillsides. The surface layer is moderately 
thick grayish brown silt loam, and the subsoil is light 
brownish gray silt loam. At a depth of 16 inches is the 
very pale brown and light gray silt loam underlying 
material. 

The very steep and excessively drained Rough bro- 
ken land, loess, is on the steepest parts of the canyons. 
Catsteps, or small and abrupt vertical escarpments, are 
common, 

Minor in this association are McCook, Hobbs, Hol- 


drege, Hall, and Hord soils and Rough broken land, 
caliche; Rough broken land, sandy; and Broken allu- 
vial land. McCook, Hobbs, and Hord soils are in the 
bottoms of the canyons. Holdrege and Hall soils are on 
the narrow divides between the canyons. Rough bro- 
ken land, caliche, is mainly near the base of the can- 
yon walls. Rough broken land, sandy, is only along 
the western edge of the county on very steep walls of 
canyons. Broken alluvial land is in the bottom of the 
larger drainageways where there are deep, meander- 
ing channels, : 

Most of this association is in native grass and is 
used for grazing livestock. Raising beef cattle is the 
main livestock enterprise. In a few of the smoother 
areas on the canyon slopes and at the base of canyons, 
the grass is left ungrazed and is cut for hay. Strongly 
sloping areas along the rim of the canyons are com- 
monly planted in forage crops used as winter feed for 
livestock. Some of the narrow divides between the can- 
yons are dryfarmed. Wheat, sorghum, and summer fal- 
low is the main cropping sequence in these areas. 
Proper range management and planned grazing sys- 
tems are needed on rangeland. 

Farms on this association average about 1,280 acres. 
Gravel and improved dirt roads generally follow the 
bottoms of canyons or are on the narrow divides. Cur- 
tis is the only market for cattle in the county. A few 
cattle are sold at markets in adjoining counties at 
McCook or at Lexington. 
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Figure 4.—Pattern of soils and parent material in McCook-Hord-Hobbs association. 


4, McCook-Hord-Hobbs association 


Deep, nearly level to gently sloping, well drained silty 
soils on bottom land, stream terraces, and foot slopes 


This association is in valleys, which include the 
bottom land, stream terraces, and foot slopes along 
Medicine, Red Willow, and Plum Creeks. It makes up 
about 3 percent of the county. It is about 47 percent 
McCook soils (fig. 4), 30 percent Hord soils, 9 per- 
on Hobbs soils, and 14 percent minor soils and land 
ypes. 

The nearly level to gently sloping, well drained 
McCook soils are on the occasionally flooded bottom 
land and on colluvial foot slopes adjacent to the sides 
of canyons. The surface layer is very friable, grayish 
brown silt loam about 11 inches thick. The underlying 
material is stratified light gray, very pale brown, or 
Tet brownish gray silt loam and very fine sandy 
loam. 

The nearly level to gently sloping, well drained Hord 
soils are on stream terraces above the flood plain and 
on colluvial foot slopes. The surface layer is very fri- 
able, grayish brown silt loam about 18 inches thick. 
The subsoil also is grayish brown silt loam. At a depth 
¢ a inches is the light gray silt loam underlying ma- 
erial, 


The nearly level to very gently sloping Hobbs soils 
are on the bottom land. They are occasionally flooded, 
but are well drained. The surface layer is very friable, 
dark grayish brown silt loam about 6 inches thick. 
The underlying material is finely stratified, grayish 
brown, very dark grayish brown, and dark gray silt 
loam. 

Minor in this association is McCook silt loam, wet, 
a somewhat poorly drained soil on bottom land. Bro- 
ken alluvial land is at the bottom of the larger drain- 
ageways where flooding is frequent or where there 
are deep meandering channels. Wet alluvial land, 
which is very poorly drained, is on bottom land. 

Most farms on this association are diversified, 
mainly combination cash grain and livestock. Much of 
the acreage is cultivated and is well suited to irriga- 
tion. Water for irrigation is pumped from shallow 
wells or perennia] streams. Corn is the major crop un- 
der both irrigation and dryland management. Wheat, 
sorghum, and alfalfa are also grown. Small, hard to 
cultivate areas are commonly in native grass and are 
used for grazing livestock. Raising beef cattle is the 
most common livestock enterprise. Corn stalks and 
other crop residue and alfalfa provide winter feed for 
livestock. 

The bottom land is subject to flooding. Floods are 
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Figure 5.—Pattern of soils and parent material in Sarben-Vetal-Jayem association. 


usually intense but of short duration. Watershed dams 
and conservation practices on the uplands reduce the 
hazard of flooding. Maintaining fertility is an impor- 
tant concern in irrigated areas. 

Farms on this association average about 960 acres. 
Most. farmsteads are on dirt roads but have access to 
gravel or hard surfaced roads within a few miles. 
Bridge crossings on the major creeks are at approxi- 
mately 4-mile intervals. Farm produce and livestock 
are marketed mainly in towns within the county. 


5. Sarben-Vetal-Jayem association 


Deep, nearly level to strongly sloping, well drained 
sandy soils on uplan 


This soil association has a hummocky topography 
shaped and formed by the wind. It makes up less than 
1 percent of the county. It is about 44 percent Sarben 
soils (fig. 5), 35 percent Vetal soils, and 21 percent 
Jayem soils. 

The gently sloping to strongly sloping Sarben soils 
are well drained. The surface layer is very friable, 
light brownish gray loamy very fine sand 6 inches 
thick. Beneath this is a transition layer of light brown- 
ish gray loamy very fine sand. At a depth of 18 inches 
is the pale brown loamy very fine sand and very pale 
brown very fine sand underlying material. 

The nearly level to gently sloping, well drained Ve- 
tal soils are in plane to concave positions on the land- 
scape. The surface layer is very friable, grayish brown 


loamy very fine sand and very fine sandy loam about 
22 inches thick. Beneath this is a transition layer of 
grayish brown very fine sandy loam. At a depth of 
36 inches is the light brownish gray loamy very fine 
sand underlying material. 

The gently undulating, well drained Jayem soils are 


-on uplands. The surface layer is very friable, grayish 


brown loamy very fine sand about 6 inches thick. The 
subsoil is grayish brown and pale brown very fine 
sandy loam. At a depth of 18 inches is the very pale 
brown loamy very fine sand underlying material. 

Farms on this association are diversified, mainly 
combination cash grain and livestock. Crops are 
mainly dryfarmed. Corn is the principal crop, but 
sorghum, wheat, rye, and alfalfa are also grown. 
small acreage is irrigated, commonly by self-propelled, 
center-pivot sprinklers. Corn is the crop generally 
grown when these areas are irrigated. Most farms also 
have small areas of native grass. These areas are the 
steepest parts of the landscape. Some farms extend 
into adjoining associations. Raising beef cattle is the 
most common livestock enterprise. 

Soil blowing is the main hazard in cultivated areas. 
Lack of soil moisture and medium to low natural fer- 
tility limit crop production. The trend is toward irri- 
gating larger acreages where sufficient underground 
water is available. 

Farms on this association average about 960 acres. 
Gravel or improved dirt roads are on most section 
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lines, Farm produce and livestock are marketed mainly 
in adjacent counties. 


Descriptions of the Soils 


This section describes the soil series and mapping 
units in Frontier County. A soil series is described in 
detail, and then, briefly, each mapping unit in that 
series. Unless specifically mentioned otherwise, it is 
assumed that what is stated about the soil series holds 
true for the mapping units in that series. Thus, to get 
full information about any one mapping unit, it is 
necessary to read both the description of the mapping 
unit and the description of the soil series to which it 
belongs. : , 

An important part of the description of each soil 
series is the soil profile, that is, the sequence of layers 
from the surface downward to rock or other under- 
lying material. Each series contains two descriptions 
of this profile. The first is brief and in terms familiar 
to the layman. The second is more detailed and is for 
those who need to make thorough and precise studies 
of soils. Color terms are for dry soil unless otherwise 
stated. The profile described in the series is represen- 
tative for mapping units in that series. If the pro- 
file of a given mapping unit is different from the one 
described for the series, these differences are stated 
in describing the mapping unit, or they are differ- 
Stra that are apparent in the name of the mapping 
unit. 

As mentioned in the section “How This Survey was 
Made,” not all mapping units are members of a soil 
series. Broken alluvial land, for example, does not be- 
long to a soil series, but nevertheless, is listed in alpha- 
betic order along with the soil series. 

Preceding the name of each mapping unit is a sym- 
bol that identifies the mapping unit on the detailed 
soil map. Listed at the end of each description of a 
mapping unit is the capability unit, range site, and 
windbreak suitability group in which the mapping 
unit has been placed. The page for the description of 
each capability unit, range site, windbreak suitability 
group, or other interpretative group can be found by 
referring to the “Guide to Mapping Units” at the back 
of this survey. 

_The acreage and proportionate extent of each map- 
ping unit are shown in table 1. Many of the terms 
used in describing soils can be found in the “Glossary” 
at the end of this survey, and more detailed informa- 
tion about the terminology and methods of soil map- 
vine can be obtained from the Soil Survey Manual 


A given soil series in this county may be identified 
by a different name in a recently published soil survey 
of an adjacent county. Some soil boundaries may not 
match adjoining areas. Such differences result from 
changes in concepts of soil classification that have oc- 
curred since publication. 


Broken Alluvial Land 


Ba—Broken alluvial land is on low bottom land in 
valleys formed by the major creeks and some inter- 
mittent streams. In most areas it is deeply entrenched 


by meandering stream channels and is subject to fre- 
quent overflow. Abruptly sloping channel banks and 
uneven topography adjacent to the channels are char- 
acteristic features. Areas are long and narrow and 
range from 50 to 1,000 acres. . 

Broken alluvial land formed in highly stratified, 
light and dark colored silty material that is mostly 
alluvium. Included in mapping were small areas of 
Hobbs and McCook soils. Also included were a few 
small areas of sandy alluvial material on the bottom 
land of Medicine Creek. 

Permeability is moderate. Moisture is released 
readily to plants. Available water capacity is high. The 
organic matter content is moderate, and natural fertil- 
ity ranges from medium to high. 

Frequent flooding is the main hazard. Floods are 
usually intense but of short duration. Stream channels 
meandering across these bottom lands have cut the 
areas into many small plots that are difficult to reach 
with farming equipment. 

Most areas are in native grass and trees and are 
used for grazing. A few nearly level areas have been 
cleared and are in cultivated crops, mainly alfalfa and 
forage sorghum. Because of frequent flooding, these 
areas are generally not suited to the cultivated crops 
commonly grown. Capability unit VIw--7 dryland ; lower 
parts in Silty Overflow range site, higher parts in Silty 
Lowland range site; windbreak suitability group 10. 


Coly Series 


The Coly series consists of deep, well drained to 
somewhat excessively drained silty soils that formed in 
a These are strongly sloping to steep soils on up- 
ands. 

In a representative profile (fig. 6) the surface layer 
is very friable, grayish brown silt loam about 4 inches 
thick. The transitional layer is light brownish gray 
silt loam 6 inches thick. The underlying material is 
light gray silt loam to a depth of 60 inches. Free car- 
bonates are at or near the surface. 

These soils release moisture readily to plants. Per- 
meability is moderate. Available water capacity is 
high. The organic-matter content and natural fertility 
are low. 

Coly soils are well suited to range. In areas where 
the slope is no more than 9 percent, they can be used 
for limited tillage. They are marginal for cultivated 
crops. They are suited to trees and shrubs, habitat for 
wildlife, and recreation. 

Representative profile of Coly silt loam, in area of 
Coly and Uly silt loams, 9 to 30 percent slopes, in na- 
tive range 260 feet south and 260 feet west of north- 
east corner sec. 34, T. 7 N., R. 26 W. 

A1—0 to 4 inches; grayish brown (10YR 5/2) silt loam, very 
dark grayish brown (10YR 3/2) moist; weak fine 
granular structure; soft, very friable; strong effer- 
vescence; neutral; clear smooth boundary. 

AC-—4 to 10 inches; light brownish gray (10YR 6/2) silt 
loam, dark grayish brown (10YR 4/2) moist; weak 
fine granular structure; soft, very friable; strong 
effervescence; mildly alkaline; clear smooth bound- 


ary. 

C—10 to 60 inches; light gray (10YR 7/2) silt loam, grayish 
brown (10YR 5/2) moist; massive; soft, very fri- 
able; strongly effervescence; mildly alkaline. 


In areas of native grass, the A horizon is grayish brown 
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TABLE 1.—Approximate acreage and proportionate extent of the soils 


Soil Area | Extent Soil Area | Extent 
Acres Percent Acrea Percent 

Broken alluvial land ~~~ 5,965 1.0 || McCook silt loam, 1 to 3 percent slopes ____ 1,795 0.38 
Coly silt loam, 5 to 9 per McCook silt loam, occasionally flooded, 

(OrOdGd! me 2.c she 5 See a ea 9,215 1.5 0 to 2 percent slopes ------_-----_----__ 4,895 8 
Coly silt loam, 9 to 20 percent slopes, McCook silt loam, wet, 0 to 1 percent 

OPOdEN, a. see eee esate 4,120 aE) slopes! oases een 785 a 
Coly and Uly silt loams, 9 to 80 percent Rough broken land, caliche, 30 to 60 

SlOPOS: oe see ee i 277,550 44.9 percent slopes ~--.-__-___-____-..______ 725 alt 
Fillmore silt loam, 0 to 1 percent slopes 330 () | Rough broken land, loess, 30 to 60 
Hall silt loam, 0 to 1 percent slopes —_ 2 3.6 percent slopes ~-----__-_--_------.-_-._ 23,230 3.8 
Hall silt loam, 1 to 3 percent slopes —_ 5.9 || Rough broken land, sandy, 30 to 60 
Hall silt loam, 8 to 6 percent slopes --_-. 6 percent slopes 2-22. oo ead 985 2 
Hobbs silt loam, occasionally flooded, Sarben loamy very fine sand, 8 to 9 

0 to 2 percent slopes ----._-__-_-__--_--_ 4 percent slopes: — eee oseecesecs 735 ol 
Holdrege silt loam, 0 to 1 percent slopes ; :7|| Uly silt loam, 8 to 6 percent slopes, eroded 1,710 3 
Holdrege silt loam, 1 to 3 percent slopes -.--| 110,485 17.9 | Uly silt loam, 6 to 9 percent slopes __-_____ 1,020 2 
Holdrege silt loam, 1 to 8 percent slopes, Uly and Coly silt loams, 6 to 9 percent 

OVOded | — lene asec 28.670 AT slopes, eroded ~_-_____________-_-______ 4,575 i 
Holdrege silt loam, 3 to 6 percent slopes ____ 3,650 .6 || Uly and Coly silt loams, 9 to 20 percent 
Holdrege silt loam, 3 to 6 percent slopes, BIOWES eens A 8 ale eee ko 27,220 44 

eroded: 22 3-see oe ee eee) 30,570 5.0 |} Vetal loamy very fine sand, 0 to 3 percent 
Hord silt loam, 8 to 6 percent slopes _______ 545 A slopes 580 A 
Hord silt loam, terrace, 0 to 1 percent Wet alluvial land 505 Al 

Slopes) sooo ae eae 3,400 .6{| Borrow pit 80 C) 
Hord silt loam, terrace, 1 to 8 percent 

Slopes: 25-2 oe 2,105 3B Total land avea 222.255.0062 615,680 100.0 
Jayem loamy very fine sand, 1 to 3 percent Water area greater than 40 acres -_--_ 2,560 

SlOPOS! so ee 845 (+) 
McCook silt loam, 0 to 1 percent slopes ___. 1,605 a Wobel co2eS seo eee a ee 618,240 


* Less than 0.05 percent. 


and ranges from 4 to 7 inches in thickness. In cultivated 
areas it is light brownish gray. The AC horizon is 4 to 8 
inches thick. Free carbonates are typically at the surface 
but range to a depth of 7 inches. 

Coly soils are near Uly and Holdrege soils. In contrast 
with these soils, they have a thinner A horizon, lack a B 
horizon, and have free carbonates nearer the surface. 

CoD2—Coly silt loam, 5 to 9 percent slopes, eroded. 
This soil is on ridgetops and side slopes of loess up- 
lands. Areas range from 5 to 80 acres in size. 

This soil has a profile similar to the one described as 
representative of the series, but erosion has removed 
the original surface layer. The present surface layer 
is light brownish gray. Free carbonates are at the 
surface and throughout the profile. Included in map- 
ping were a few small areas of Uly soils, generally on 
ridgetops. 

This soil is very friable and is easy to work. Erosion 
by water is a very severe hazard in cultivated areas. 
Runoff is medium. Soil blowing can also be a problem 
unless the surface is protected. Lack of soil moisture 
and low. soil fertility limit crop production. Conserv- 
ing moisture and improving fertility and organic- 
_ content are important concerns of manage- 
ment, 

Most of the acreage is cultivated. A few areas have 
been reseeded to native or tame grasses. Wheat, al- 
falfa, and forage sorghum are the principal crops. 
Capability units [Ve-9 dryland, IVe-6 irrigated; Limy 
Upland range site; windbreak suitability group 5. 

CoF2—Coly silt loam, 9 to 20 percent slopes, eroded. 
This soil is on side slopes of the smoother canyons 


that dissect the loess uplands. Areas range from 5 to 
100 acres in size. 

This soil has a profile similar to the one described 
as representative of the series, but erosion has removed 
most of the original surface layer. The present surface 
layer is light brownish gray. Free carbonates occur 
at the surface and throughout the profile. 

Erosion by water is the principal hazard in culti- 
vated areas. In places rills and gullies form. Runoff 
is rapid. Conserving rainfall and preventing erosion 
are the principal concerns. 

Many areas are cultivated. A few steep areas where 
the hazard of erosion is too severe for cultivated crops 
have been reseeded to native grasses or revegetated 
through natural propagation. Capability unit VIe-9 
dryland; Limy Upland range site; windbreak suitabil- 
ity group 10. 

CuF—Coly and Uly silt loams, 9 to 30 percent slopes. 
This mapping unit is on the sides of canyons that 
dissect the loess uplands. Both soils occur in most areas, 
but the proportion of each varies from one area to 
another. The Coly soil is generally dominant. A few 
areas are entirely Coly soil. Slopes are complex. The 
Coly soil is steep and has convex slopes. The Uly soil is 
less steep and has plane to concave slopes. Areas range 
from 10 to several thousand acres in size. 

The Coly soil has the profile described as representa- 
tive of the Coly series. Included in mapping were small 
areas of Holdrege soils on upper side slopes; areas of 
Hord, McCook, and Hobbs soils in narrow valleys; and 
areas of Rough broken land on the steepest side slopes. 
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Figure 6.—Profile of Coly silt loam. This immature soil is 
caleareous at the surface, 


Also included were small outcrops of Loveland Loess on 
the lowest side slopes and outcrops of limy sandstone. 

Erosion by water is the principal hazard. Runoff is 
rapid. Lack of adequate soil moisture commonly limits 
production. Providing a grass cover to protect the soil 
against erosion and maintaining the most desirable 
kinds of grass are important concerns of management. 

Most of the acreage is used for range. Some areas in 
the northern part of the county have a sparse stand of 
redcedar. Capability unit VIe-9 dryland; Coly soil in 
Limy Upland range site, Uly soil in Silty range site; 
windbreak suitability group 10. 


Fillmore Series 


The Fillmore series consists of deep, poorly drained 
silty soils that formed in loess. These are nearly level 
soils in basinlike depressions of the loess uplands. They 
have a claypan subsoil. 

In a representative profile the surface layer is fria- 


ble, gray and light gray silt loam _7 inches thick. The 
subsoil is about 33 inches thick. It is gray silty clay 
loam in the upper part, gray silty clay in the middle 
part, and grayish brown silty clay loam in the lower 
part. The underlying material is light brownish gray 
silt loam to a depth of 60 inches. 

Permeability is very slow. Available water capacity 
is moderate. The content of organic matter is moderate, 
and natural fertility is medium. Moisture is absorbed 
slowly and released slowly to plants. 

Fillmore soils are suited to cultivated crops under 
either dryland or irrigation management. They are also 
suited to grass, trees and shrubs, habitat for wildlife, 
and recreation. 

Representative profile of Fillmore silt, loam, 0 to 1 
percent slopes, in cultivated field 1,200 feet south and 
ue feet west of the northeast corner sec. 31, T. 5 N., 

. 80 W. 


Ap—0 to 4 inches; gray (10YR 5/1) silt loam, very dark 
gray (10YR 8/1) moist; weak fine granular struc- 
ture; slightly hard, friable; medium acid; abrupt 
smooth boundary. 

A2—4 to 7 inches; light gray (10YR 6/1) silt loam, dark 
gray (10YR 4/1) moist; weak very fine platy struc- 
ture; slightly hard, friable; medium acid; abrupt 
smooth boundary. 

B21t—7 to 16 inches; gray (10YR 5/1) silty clay loam, black 
(10YR 2/1) moist; moderate médium subangular 
blocky structure; very hard, very firm; medium 
acid; clear smooth boundary. 

B22t—16 to 24 inches; gray (10YR 5/1) silty clay, very 
dark gray (10YR 3/1) moist; strong medium sub- 
angular blocky structure; very hard, very friable; 
slightly acid; clear smooth. boundary. 

B23t—24 to 32 inches; gray (10YR 5/1) silty clay, very 
dark grayish brown (10YR 38/2) moist; strong 
medium subangular blocky structure; very hard, 
very firm; slightly acid; clear smooth boundary. 

B8t—32 to 40 inches; grayish brown (10YR 5/2) silty clay 
loam, very dark grayish brown (10YR 3/2) moist; 
moderate medium subangular blocky structure; 
hard, firm; slightly acid; clear smooth boundary. 

C—40 to 60 inches; light brownish gray (10YR 6/2) silt 
loam, dark grayish brown (10YR 4/2) moist; mas- 
sive; slightly hard, friable; slightly acid. 

The solum ranges from 36 to 60 inches in thickness. The 
Ap horizon is 3 to 5 inches thick, and the A2 horizon is 2 to 
4 inches thick. In the Fillmore soils in Frontier County, the 
A horizon is thinner than is defined in the range for the 
series. This difference, however, does not affect the use and 
management of the soils. 

Fillmore soils are near Holdrege and Hall soils. In con- 
trast with those soils, they have more clay in the B22t 
horizon and have an A2 horizon. 


Fm—Fillmore silt loam, 0 to 1 percent slopes. This 
soil is in shallow depressions of the loess uplands. Areas 
are round or oblong and range from 3 to 25 acres. Areas 
less than 3 acres in size are indicated by spot symbols 
on the map. 

Included with this soil in mapping were a few areas 
where the surface layer is thinner than described as 
representative of the series. Also included were a few 
areas where the surface layer is silty clay loam. 

Flooding is the main hazard. Excessive wetness 
caused by heavy rainfall in spring results in ponding 
and limits the use of this soil. Planting and tillage are 
often delayed. Later in summer and fall when rainfall 
is low, this soil can be droughty if dryfarmed. Moisture 
penetrates the claypan slowly and is released slowly 
to plants. Controlling runoff from surrounding areas 
is an important concern of management. This soil can 
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be properly tilled within only a narrow range of 
moisture content, 

Most of the acreage is cultivated. Some areas are ir- 
rigated. Corn, grain sorghum, and wheat are the prin- 
cipal crops. If irrigated, this soil is best suited to corn. 
Capability units IIIw-2 dryland, III] w-2 irrigated; 
Clayey Overflow range site; windbreak suitability 
group 2. 


Hall Series 


The Hall series consists of deep, well drained silty 
soils that formed in loess, These are nearly level to 
gently sloping soils on uplands and high stream ter- 
races, 

In a representative profile the surface layer is very 
friable, dark gray and dark grayish brown silt loam 
10 inches thick. The subsoil is about 20 inches thick. 
In sequence downward, it is dark grayish brown silt 
loam, very dark brown silty clay loam, and grayish 
brown silty clay loam. The underlying material is cal- 
careous light gray silt loam to a depth of 60 inches or 
more, The middle part of the subsoil is a buried, dark- 
ened layer that is uniformly present in these soils in 
the northern part of the county. 

These soils release moisture readily to plants. Perme- 
ability is moderate. Available water capacity is high. 
The organic-matter content is moderate, and natural 
fertility is high. 

Hall soils are well suited to dryland or irrigated 
crops. They are also suited to grass, trees, habitat for 
wildlife and for recreation. 

Representative profile of Hall silt loam, 1 to 3 per- 
cent slopes, in cultivated field 200 feet west and 80 
feet south of northeast corner sec. 11, T. 8 N., R. 27 W. 


Ap—0 to 6 inches; dark gray (10YR 4/1) silt loam, very 
dark brown (10YR 2/2) moist; weak fine granular 
structure; soft, very friable; slightly acid; abrupt 
smooth boundary. 

A12—6 to 10 inches; dark grayish brown (10YR 4/2) silt 
loam, very dark brown (10YR 2/2) moist; weak 
fine granular structure; soft, very friable; slightly 
acid; clear smooth boundary. 

B21—10 to 16 inches; dark grayish brown (10YR 4/2) 
silt loam, very dark grayish brown (10YR 3/2) 
moist; weak medium subangular blocky structure; 
soft, very friable; neutral; clear smooth boundary. 

B22t—16 to 24 inches; grayish brown (10YR 5/2) silty 
clay loam, very dark brown (10YR 2/2) moist; 
moderate medium and coarse subangular blocky 
structure; slightly hard, friable; neutral; clear 
smooth boundary. 

B3t—24 to 30 inches; grayish brown (10YR 5/2) silty clay 
loam, very dark grayish brown (10YR 3/2) moist; 
weak medium subangular blocky structure; slightly 
hard, friable; neutral; clear smooth boundary. 

Cleca—30 to 37 inches; light gray (10YR 7/2) silt loam, 
grayish brown (10YR 5/2) moist; massive; slightly 
hard, very friable; thin mycelia of carbonates; 
strong effervescence; mildly alkaline; clear smooth 
boundary. 

C2—87 to 60 inches; light gray (10YR 7/2) silt loam, pale 
brown (10YR 6/3) moist; massive; soft, very 
friable; strong effervescence; mildly alkaline. 


The A horizon is silt loam or very fine sandy loam 6 to 
24 inches thick. A buried soil is present in these soils in 
the northern part of the county, but generally does not 
occur in the southern part. 

Hall soils are near Holdrege soils on the upland divides 
and Hord soils on the high stream terraces. They have a 


darker colored B3 horizon than Holdrege soils. In Hall 
soils, the very dark grayish brown color in the B horizon 
extends to a greater depth than in Holdrege soils. Hall soils 
have a more clayey B horizon than Hord soils. 


Ha—Hall silt loam, 0 to 1 percent slopes. This soil is 
on broad divides of the loess uplands. In one place, it is 
on a stream terrace. Areas range from 5 to more than 
1,000 acres. 

This soil has a profile similar to the one described as 
representative of the series, but the surface layer is 
slightly thicker and carbonates are leached deeper in 
the profile. Included in mapping were areas of Fillmore 
soils in small depressions. . 

This soil is very friable and is easy to till. Runoff is 
slow. Lack of soil moisture is the major limitation for 
dryfarmed crops. A few areas receive additional mois- 
ture as runoff from higher elevations. Soil blowing is a 
hazard unless the surface is protected. . 

Most of the acreage is cultivated. Wheat and grain 
sorghum are the principal dryfarmed crops. A few 
areas are irrigated. In irrigated areas corn is the prin- 
cipal crop. Capability units IIc-1 dryland, I-4 irri- 
gated; Silty range site; windbreak suitability group 4. 

HaB—Hall silt loam, 1 to 3 percent slopes. This soil 
is on the broad divides of the loess uplands. Areas range 
from 5 to more than 1,000 acres. This soil has a profile 
described as representative of the series. In some small 
areas the surface layer is very fine sandy loam and the 
subsoil is not so clayey. Included with this soil in map- 
ping were small areas of uneroded Holdrege soils and 
Fillmore soils in small depressions. ; 

This soil is very friable and is easy to till. Erosion by 
water is the principal hazard. Runoff is slow. Soil blow- 
ing is a problem unless the surface is protected. In dry- 
farmed areas, lack of soil moisture commonly limits 
crop production. : 

Most of the acreage is cultivated. A small acreage is 
irrigated. Wheat and grain sorghum are principal 
crops in dryfarmed areas. Corn is the principal crop in 
irrigated areas. Capability units Ile-1 dryland, Ile4 
irrigated; Silty range site; windbreak suitability 
group 4. ; . 

HaC—Hall silt loam, 3 to 6 percent slopes. This soil 
is on loess uplands. Areas range from 5 to 200 acres. 

This soil has a profile similar to the one described as 
representative for the series, but the surface layer is 
thinner and free carbonates are higher in the profile. 
A buried soil in the subsoil is characteristic of this soil 
in the northern part of the county. ; 

This soil is very friable and is easy to work. Erosion 
by water is the main hazard. Runoff is medium. Soil 
blowing is also a hazard unless the surface is protected. 
Lack of moisture is a common limitation where this 
soil is dryfarmed. Unless the soil is protected, rills and 
gullies form as a result of runoff during heavy rainfall. 

Most of the acreage is cultivated, but none is irri- 
gated. Wheat and grain sorghum are the principal 
crops. Capability units I[Te-1 dryland, IWJe-4 irri- 
gated; Silty range site; windbreak suitability group 4. 


Hobbs Series 


The Hobbs series consists of deep, well drained silty 
soils that formed in alluvial sediments. These are 
nearly level or very gently sloping soils on bottom lands 
of intermittent drainageways. 
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In a representative profile the surface layer is very 
friable, dark grayish brown silt loam about 6 inches 
thick. Beneath this is the underlying material, which 
is stratified very dark grayish brown, grayish brown, 
and dark gray silt loam to a depth of 60 inches. 

These soils release moisture readily to plants. Perme- 
ability is moderate. Available water capacity is high. 
The organic-matter content is moderate, and natural 
fertility is high. 

Hobbs soils are suited to cultivated crops, both dry- 
land and irrigated. They are also suited to trees and 
shrubs, habitat for wildlife, and recreation. 

Representative profile of Hobbs silt loam, occasionally 
flooded, 0 to 2 percent slopes, in cultivated field 1,320 
feet west and 100 feet south of northeast corner sec. 2, 
T.8N., R. 26 W. 


Ap—0 to 6 inches; dark grayish brown (10YR 4/2) silt 
loam, very dark grayish brown (10YR 3/2) moist; 
weak fine granular structure; soft, very friable; 
neutral; abrupt smooth boundary. 

C1i—6 to 10 inches; grayish brown (10YR 5/2) silt loam, 
very dark grayish brown (10YR 3/2) moist; weak 
fine granular structure with thin stratification of 
light and dark colored layers; soft, very friable; 
neutral; abrupt smooth boundary. 

C2—10 to 16 inches; grayish brown (10YR 5/2) silt loam, 
very dark grayish brown (10YR 3/2) moist; weak 
fine subangular blocky structure; soft, very fri- 
able; neutral, abrupt smooth boundary. 

C3—16 to 25 inches; stratified very dark grayish brown 
(10YR 38/2) and grayish brown (10¥YR 5/2) 
heavy silt loam, very dark brown (10YR 2/2) 
and very dark grayish brown (1OYR 3/2) moist; 
weak fine subangular blocky structure; soft, very 
friable; neutral; abrupt smooth boundary. 

C4—25 to 55 inches; dark gray (10YR 4/1) silt loam, black 
(1OYR 2/1) moist; weak fine granular structure; 
soft, very friable; neutral; abrupt smooth bound- 


ary. 
C5—55 to 60 inches; grayish brown (10YR 5/2) silt loam, 
very dark grayish brown (10YR 8/2) moist; weak 
fine granular structure; soft, very friable; neutral. 


The A horizon ranges from dark gray or dark grayish 
brown to grayish brown silt loam or loam and ranges from 
6 to 10 inches in thickness. Thin strata of very fine sand 
occur throughout the profile in places. This soil is generally 
nonecalcareous to a depth of about 48 inches, but in some 
places it is noncaleareous throughout the profile. 

Hobbs soils are near McCook and Hord soils. They are 
darker colored below a depth of 20 inches and have lime 
leached to a greater depth than McCook soils. They have 
less profile development, are noncaleareous to a greater 
depth, and are more stratified than Hord soils. 


Hb—Hobbs silt loam, occasionally flooded, 0 to 2 
percent slopes. This soil is on bottom lands of intermit- 
tent drainageways that are occasionally flooded. Areas 
are typically long and narrow and range from 50 to 200 
acres. 

In some small areas the surface layer is loam and in 
others the soil is calcareous to the surface. 

This soil is very friable and is easy to work unless it 
is too wet. Flooding is the main hazard. Floods are 
usually intense but of short duration. Runoff is slow. 
Crop damage occurs about 1 year in 4, mainly in June 
or July. 

Most of the acreage is cultivated. A few areas are 
irrigated. Corn and grain sorghum are the main crops. 
A few areas are in native grass and are used for graz- 
ing. Capability units Ilw-3 dryland, Ilw-6 irrigated; 
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Figure 7—Profile of Holdrege silt loam, This deep, silty soil 
formed in windblown material. Arrows indicate lower bound- 
aries of the major horizons. 


Silty Overflow range site; windbreak suitability 


group 1. 


Holdrege Series 


The Holdrege series consists of deep, well drained 
silty soils that formed in loess. These are nearly level 
to gently sloping soils on uplands. 

In a representative profile (fig. 7) the surface layer 
is very friable, dark grayish brown silt loam 11 inches 
thick. The subsoil is about 13 inches thick. In sequence 
downward, it is dark grayish brown heavy silt loam, 
grayish brown light silty clay loam, and light brown- 
ish gray silt loam, Beneath this is underlying material 
of light gray silt loam to a depth of 60 inches or more. 
Free carbonates are at a depth of 28 inches. 

These soils release moisture readily to plants. Perme- 
ability is moderate. Available water capacity is high. 


FRONTIER COUNTY, NEBRASKA 13 


The organic-matter content is moderate, and natural 
fertility is high. 

Holdrege soils are well suited to cultivated crops 
under dryland or irrigated management. They are 
suited to grass, trees, and shrubs, habitat for wildlife, 
and recreation. 

Representative profile of Holdrege silt loam, 1 to 3 
percent slopes, in native grass 1,848 feet south and 150 
feet east of northwest corner sec, 19, T. 7 N., R. 28 W. 


Al—O to 11 inches; dark grayish brown (10YR 4/2) silt 
loam, very dark brown (10YR 2/2) moist; weak 
fine granular structure; soft, very friable; slightly 
acid; clear smooth boundary. 

B1t—11 to 14 inches; dark grayish brown (10YR 4/2) heavy 
silt loam, very dark brown (10YR 2/2) moist; 
weak medium and fine subangular blocky structure; 
soft, very friable; slightly acid; clear smooth 
boundary. 

B2t—14 to 18 inches; grayish brown (10YR 5/2) light 
silty clay loam, very dark grayish brown (10YR 
8/2) moist; weak coarse prismatic structure part- 
ing to moderate medium and fine subangular 
blocky; slightly hard, firm; neutral; clear smooth 
boundary. 
to 24 inches; light brownish gray (10YR 6/2) 
silt loam, dark grayish brown (10YR 4/2) moist; 
weak medium and fine subangular blocky structure; 
soft, very friable; neutral; clear smooth boundary. 
to 28 inches; light gray (10YR 7/2) silt loam, 
grayish brown (10YR 5/2) moist; massive; soft, 
very friable; neutral; abrupt smooth boundary. 

C2—28 to 60 inches; light gray (10YR 7/2) silt loam, 
grayish brown (10YR 5/2) moist; massive; soft, 
very friable; strong effervescence; mildly alkaline. 

The A horizon ranges from 4 to 14 inches in thickness. 
The B2t horizon is heavy silt loam or light silty clay loam. 
Depth to free carbonates ranges from 15 to 36 inches. 

Holdrege soils are near Hall, Uly, and Coly soils. In 

Holdrege soils, the very dark grayish brown color in the 

B horizon does not extend to as great a depth as in Hall 

soils. Holdrege soils have a thicker solum and more clay in 

the B horizon than Uly soils. In contrast with Coly soils, 
they have a B horizon and free carbonates are leached 
deeper in the profile. 


Ho-——Holdrege silt loam, 0 to 1 percent slopes. This 
soil formed in loess on uplands. Slopes are plane. Areas 
range from 5 to 600 acres. 

This soil has a profile similar to the one described as 
representative of the series, but the surface layer is 
generally slightly thicker. Included in mapping were a 
Hey small areas of. Hall soils at slightly lower eleva- 

ions. 

This soil is very friable and is easy to work. Lack of 
sufficient moisture is the principal limitation in dry- 
farmed areas. Runoff is slow. Soil blowing is a hazard 
unless the surface is adequately protected. Maintain- 
ing high fertility and adequate moisture are the major 
concerns of management. 

Nearly all the acreage is cultivated. Most areas are 
dryfarmed. Wheat, grain sorghum, and corn are the 
principal crops. A small acreage is irrigated. Corn is 
the main crop in irrigated areas. Capability units 
IIc-1 dryland, I-4 irrigated; Silty range site; wind- 
break suitability group 4. 

HoB—Holdrege silt loam, 1 to 3 percent slopes. This 
deep, silty soil is on divides of the loess uplands. Slopes 
are long. They are plane or somewhat convex. Areas 
range from 5 to 2,000 acres. 

This soil has a profile described as representative of 
the series. Included in mapping were a few small mod- 
erately eroded or severely eroded areas. 


B3_18 


C1—24 


This soil is very friable and is easy to work. Erosion 
by water and soil blowing are moderate hazards. Run- 
off is slow or moderate, depending on the amount of 
plant cover. Lack of soil moisture, mainly late in sum- 
mer, limits crop production. : 

Most of the acreage is cultivated. Wheat, grain sor- 
ghum, and corn are the principal crops. Some alfalfa is 
grown in the crop sequence. Corn is the principal crop 
in irrigated areas. Capability units Ile-1 dryland, 
Ile—4 irrigated; Silty range site; windbreak suitabil- 
ity group 4. : 

HoB2—Holdrege silt loam, 1 to 3 percent slopes, 
eroded. This soil is on ridgetops and convex side slopes 
of the upland divides. Areas range from 5 to about 
500 acres. . 

This soil has a profile similar to the one described as 
representative of the series, but the surface layer and 
subsoil are slightly thinner, In places water erosion 
and soil blowing have removed much of the darkened 
surface layer. Tillage has mixed the remaining soil 
material from the surface layer with the upper part of 
the subsoil. In only a few small areas the soil is not 
appreciably eroded, ; 

Included with this soil in mapping were small areas 
where erosion has removed all of the original surface 
layer and the grayish brown subsoil is exposed. Also 
included were small areas of Uly soils, generally on 
ridgetops. a ; 

Workability is fair. Because of the position of this 
soil on the landscape, erosion by wind and water is 
hazardous. Natural fertility and organic matter are 
slightly lower than in noneroded Holdrege soils. In 
areas where the silty clay loam subsoil is mixed with 
the surface layer, the water intake rate is lower than in 
uneroded areas. Runoff is medium. : 

Most of the acreage is cultivated. Wheat and grain 
sorghum are the principal crops. A smaller acreage is 
in corn and alfalfa. ot . 

A few areas are irrigated. Capability units THe-1 
dryland, Ile-4 irrigated; Silty range site; windbreak 
suitability group 4. ' 

HoC—Holdrege silt loam, 3 to 6 percent slopes. This 
soil is on plane to convex side slopes of the upland 
divides. Areas range from 5 to 60 acres. : 

This soil has a profile similar to the one described as 
representative for the series, but the surface layer and 
subsoil are slightly thinner. Included in mapping were 
a few small moderately eroded or severely eroded areas. 

This soil is friable and is easy to till. Erosion by 
water is a severe hazard in cultivated areas. Runoff is 
medium or rapid, depending on the amount of plant 
cover. Soil blowing can be a problem unless the surface 
is adequately protected. 

Most of the acreage is in native grass or has been 
cultivated for only a short period of time. Wheat and 
grain sorghum are the main crops in cultivated areas. 
Capability units I[Ie-1 dryland, IIIe4 irrigated; 
Silty range site; windbreak suitability group 4. 

HoC2—Holdrege silt loam, 3 to 6 percent slopes, 
eroded. This soil has convex slopes and is on upland 
divides. Areas range from 5 to 300 acres. . 

This soil has a profile similar to the one described as 
representative of the series, but the surface layer is 
thinner and free carbonates are not so deeply leached. 
The surface layer is less than 7 inches thick. 


14 SOIL SURVEY 


Figure 8.—Landscape of Hord soils on stream terrace above Medicine Creek. 


Included with this soil in mapping were small 
areas that are not appreciably eroded and a few small 
areas that are severely eroded. 

Erosion by water is a severe hazard in cultivated 
areas. Soil blowing is a hazard unless the surface is 
adequately protected. Soil fertility and organic matter 
content are lower than in the noneroded Holdrege soils. 
Since the organic matter content is lower, precautions 
should be taken in applying herbicides in proper 
amounts, Where tillage has mixed the upper part of 
the subsoil with the plow layer, the water intake rate 
is lower than in uneroded areas and tillage is more 
difficult. Runoff is medium or rapid, depending on the 
amount of plant cover. 

Nearly all the acreage is cultivated. Wheat and grain 
sorghum are the main crops. A smaller acreage is in 
corn and alfalfa. A few areas are irrigated. Corn is the 
main crop in irrigated areas. Capability units IIIe-1 
dryland, IIle—4 irrigated; Silty range site; windbreak 
suitability group 4. 


Hord Series 


The Hord series consists of deep, well drained silty 
soils that formed in silty alluvium. These are nearly 
level to gently sloping soils on stream terraces (fig. 8) 
and colluvial foot slopes at the base of the loess hills. 


In a representative profile the surface layer is very 
friable, grayish brown silt loam 18 inches thick. The 
subsoil is also grayish brown silt loam and is about 14 
inches thick. The underlying material is light gray silt 
loam to a depth of 60 inches. Free carbonates are 
below a depth of 31 inches. 

These soils release moisture readily to plants. Per- 
meability is moderate. Available water capacity is 
high. The organic-matter content is moderate, and 
natural fertility is high. 

Hord soils are suited to dryland and cultivated crops. 
They are suited to grass, trees and shrubs, habitat for 
wildlife, and recreation. 

Representative profile of Hord silt loam, terrace, 0 
to 1 percent slopes, in cultivated field 2,150 feet west 
and 530 feet south of northeast corner sec. 31, T. 6 N., 
R. 25 W. 


Ap—o0 to 6 inches; grayish brown (10YR 5/2) silt loam, 
very dark grayish brown (10YR 3/2) moist; weak 
fine granular structure; soft, very friable; slightly 
acid; abrupt smooth boundary. r 

A12—6 to 13 inches; grayish brown (10YR 5/2) silt loam, 
very dark brown (10YR 2/2) moist; weak fine 
granular structure; soft, very friable; slightly acid; 
clear smooth boundary. . 

B1—13 to 21 inches; grayish brown (10YR 5/2) silt loam, 
very dark grayish brown (10YR 3/2) moist; weak 
fine granular structure; soft; very friable; neutral; 
clear smooth boundary. 
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B2—21 to 27 inches; grayish brown (10YR 5/2) silt loam; 
very dark grayish brown (10YR 3/2) moist; weak 
medium subangular blocky structure; soft, very 
friable; neutral; clear smooth boundary. 

C1—27 to 31 inches; light gray (10YR 7/2) silt loam, gray- 
ish brown (10YR 5/2) moist; massive; soft, very 
friable; neutral; clear smooth boundary. 

C2—81 to 60 inches; light gray (10YR 7/2) silt loam, 
grayish brown (10YR 5/2) moist; massive; soft, 
very friable; slight effervescence; mildly alkaline. 


The A horizon ranges from 10 to 24 inches in thickness. 
Depth to carbonates ranges from 20 to 48 inches, There is a 
buried soil in places. 


Hord soils are near McCook soils on colluvial foot slopes. 
In contrast with those soils, they have a B horizon and free 
carbonates are leached to a greater depth. 


HpC—Hord silt loam, 3 to 6 percent slopes. This soil 
is on colluvial foot slopes near the base of the loess 
hills. Areas range from 5 to 70 acres. 

This soil has a profile similar to the one described as 
representative of the series, but the surface layer is 
thicker. In a few areas free carbonates are leached 
below a depth of 48 inches. 

This soil is very friable and is easy to work. Erosion 
by water can be a problem. Runoff is medium. Because 
the soil is on foot slopes, it receives runoff that can 
deposit alluvium on the surface. 

Nearly all of the acreage is cultivated and dry- 
farmed. Corn, grain sorghum, wheat, and alfalfa are 
the principal crops. Capability units IIIe-1 dryland, 
IIle-6 irrigated; Silty range site; windbreak suitabil- 
ity group 4. 

Hr—Hord silt loam, terrace, 0 to 1 percent slopes. 
This soil is on stream terraces along the major drain- 
ageways. Areas range from 5 to 130 acres. 

This soil has the profile described as representative 
of the series. In a few areas free carbonates are leached 
to below a depth of 48 inches. In some areas there is a 
recent accumulation of light colored silty material on 
the surface. 

This soil is very friable and is easy to work. Lack of 
soil moisture is the principal limitation if this soil is 
dryfarmed. Runoff is slow. Soil blowing is a hazard 
unless the surface is protected. 

Most of the acreage is cultivated, and many areas 
are irrigated. Corn and grain sorghum are the princi- 
pal crops grown under irrigated or dryland manage- 
ment. Wheat and alfalfa are also grown. A few small 
areas are in native grass. This soil is suited to trees 
and shrubs, habitat for wildlife, and recreation. Ca- 
pability units IIe-1 dryland, I-6 irrigated; Silty Low- 
land range site; windbreak suitability group 1, 

HrB—Hord silt loam, terrace, 1 to 3 percent slopes. 
This soil is on stream terraces along the major drain- 
ageways. Areas range from 5 to 130 acres in size. 

This soil has a profile similar to the one described as 
representative of the series, but the subsoil is thinner 
and free carbonates are not so deeply leached. In a 
few areas the soil is noncalcareous to a depth of 48 
inches, and in a few areas one or more buried soils 
are in the profile. 

Erosion by water can be a hazard on this soil. 
Runoff from higher lying areas can cause erosion or 
deposit a layer of fresh alluvium on the surface. Run- 
off is slow to medium. 

Most of the acreage is cultivated, and a few areas are 
irrigated. Corn, grain sorghum, and alfalfa are the 


main crops. Capability units [le-1 dryland, Ie-6 ir- 
rigated; Silty Lowland range site; windbreak suitabil- 
ity group 1. 


Jayem Series 


The Jayem series consists of deep, well drained 
sandy soils formed in material that was mainly wind 
deposited very fine sand mixed with a small amount 
of silt. These are gently undulating soils on up- 
lands. 

In a representative profile the surface layer is very 
friable, grayish brown loamy very fine sand 6 inches 
thick. It is grayish brown in the upper part and pale 
brown in the lower part. The underlying material is 
very pale brown loamy very fine sand to a depth of 
60 inches or more. 

These soils release moisture readily to plants. Per- 
meability is moderately rapid. Available water capac- 
ity is moderate. The organic-matter content is mod- 
erately low, and natural fertility is medium. 

Jayem soils are suited to dryland or irrigated crops, 
trees or shrubs, grass, habitat for wildlife, and 
recreation. 

Representative profile of Jayem loamy very fine 
sand, 1 to 8 percent slopes, in seeded native grass 
2,430 feet east and 100 feet north of southwest corner 
sec. 18, T. 7 N., R. 80 W. 


A1l—0 to 6 inches; grayish brown (10YR 5/2) loamy very 
fine sand, very dark grayish brown (10YR 3/2) 
moist; weak fine granular structure; loose, very 
friable; slightly acid; clear smooth boundary. 

B2—6 to 13 inches; grayish brown (10YR 5/2) very fine 
sandy loam, very dark grayish brown (10YR 3/2) 
moist; weak medium and coarse, prismatic struc- 
ture parting to weak fine granular structure; soft, 
very friable; slightly acid; clear smooth boundary. 

B3—18 to 18 inches; pale brown (10YR 6/3) very fine sandy 
loam, dark grayish brown (10YR 4/2) moist; weak 
medium and coarse prismatic structure parting to 
weak fine granular; soft, very friable; slightly acid; 
gradual smooth boundary. 

C—18 to 60 inches; very pale brown (10YR 7/3) loamy very 
fine sand, brown (10YR 5/3) moist; single grained; 
loose, very friable; neutral. 


The A horizon ranges from 5 to 9 inches in thickness. It is 
loamy very fine sand, sandy loam, or very fine sandy loam. 
The B horizon ranges from 6 to 14 inches in thickness. The 
C horizon is loamy very fine sand, very fine sand, or fine 
sandy loam. . 

Javen soils are near Vetal and Sarben soils. They have a 
darker A horizon than Sarben soils and a thinner A horizon 
than Vetal soils. 


JmB—Jayem loamy very fine sand, 1 to 3 percent 
slopes. This soil is in the uplands. It is gently undulat- 
ing. Slopes are concave and convex. Areas range from 
5 to 100 acres. Included in mapping were small areas 
of Vetal loamy very fine sand in low concave posi- 
tions. . . 

This soil is very friable and is easily tilled. Soil 
blowing is the main hazard. Runoff is slow. In dry- 
farmed areas, an inadequate supply of moisture com- 
monly limits production. . 

Most of the acreage is cultivated. Nearly all of this 
is dryfarmed. A few areas are in native grass. Corn is 
best suited and is the crop most commonly grown. 
Grain sorghum, wheat, and other small grains are also 
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grown. Capability units I[Ie-5 dryland, IIIe—-8 irri- 
gated; Sandy range site; windbreak suitability group 3. 


McCook Series 


The McCook series consists of deep, well drained 
and somewhat poorly drained silty soils that formed 
in medium textured alluvium. These are nearly level 
or very gently sloping soils on bottom lands or col- 
luvial foot slopes along the larger drainageways. 

In a representative profile the surface layer is very 
friable, grayish brown silt loam 11 inches thick. Be- 
neath this is a transition layer of light brownish gray 
silt loam 6 inches thick. The underlying material ex- 
tends to a depth of 60 inches or more. It is very pale 
brown very fine sandy loam in the upper part and light 
gray silt loam in the lower part. 

These soils release moisture readily to plants. Per- 
eeebility is moderate. Available water capacity is 

igh. 

McCook soils are well suited to cultivated crops un- 
der both dryland or irrigated management. They are 
also suited to trees and shrubs and grass. A small part 
of the acreage is idle but provides excellent habitat 
for wildlife. It can also be used for recreation. 

Representative profile of McCook silt loam, occasion- 
ally flooded, 0 to 2 percent slopes, in cultivated field 
792 feet west and 264 feet north of center of sec. 35, T. 
8N., R. 28 W. 


Ap—0 to 7 inches; grayish brown (10YR 5/2) silt loam, 
very dark grayish brown (10YR 3/2) moist; weak 
fine granular structure; soft, very friable; slight 
effervescence; neutral; abrupt smooth boundary. 

A12—7 to 11 inches; grayish brown (10YR 5/2) silt loam, 
very dark grayish brown (10YR 8/2) moist; weak 
fine granular structure; soft, very friable; strong 
effervescence; neutral; clear smooth boundary. 

AC—11 to 17 inches; light brownish gray (10YR 6/2) silt 
loam, dark grayish brown (10YR 4/2) moist; weak 
fine granular structure; soft, very friable; strong 
effervescence; neutral; clear smooth boundary. 

C1—17 to 22 inches; very pale brown (10YR 7/8) very fine 
sandy loam, grayish brown (10YR 5/3) moist; mas- 
sive; soft, very friable; strong effervescence; mildly 
alkaline; clear smooth boundary. 

C2—22 to 60 inches; light gray (L0YR 7/2) silt loam, gray- 
ish brown (10YR 5/2) moist; massive; soft, very 
friable; thin stratification; strong effervescence; 
mildly alkaline. 


The A horizon ranges from 8 to 15 inches in thickness. It 
is dominantly silt loam but ranges to loam and very fine 
sandy loam. In places there is light colored, stratified mate- 
vial deposited on the surface by recent floods. In places the 
AC and C horizons contain thin strata of coarser textured 
material, Buried soils are common. Depth to free carbon- 
ates ranges from the surface to 20 inches. McCook silt loam, 
wet, 0 to 1 percent slopes, is wetter than is defined in the 
range for the series. This difference, however, does not 
affect the use and management. 

McCook soils are near Hobbs and Hord soils, In contrast 
with these soils, they have free carbonates nearer the sur- 
face. McCook soils lack the B horizon characteristic of Hord 
soils and are more stratified. 


Me—McCook silt loam, 0 to 1 percent slopes. This 
deep, medium textured soil occupies areas on bottom 
land and stream terraces that are not subject to flood- 
ing. These areas are higher in elevation than the flood 
plain, or they are protected from flooding by large 
dams, channel straightening, or dikes. They range 
from 5 to 100 acres. 


Included with this soil in mapping were small areas 
where the texture is very fine sandy loam and small 
areas of deep sandy soils. In areas on stream terraces 
free carbonates are commonly leached to below a depth 
of 15 inches. 

This soil is very friable and is easy to work. It is an 
excellent soil for cultivated crops and has few limita- 
tions. Runoff is slow. Lack of adequate moisture late 
in summer can limit crop production if this soil is 
dryfarmed. ; 

Most of the acreage is cultivated, and the larger 
areas are commonly irrigated. Inaccessible areas are 
in grass or are idle. Corn is the main crop under both 
irrigated or dryfarmed management. Grain sorghum, 
forage sorghum, wheat, and alfalfa are also grown. 
Capability units I-1 dryland, I-6 irrigated; Silty Low- 
land range site; windbreak suitability group 1. 

MecB—McCook silt loam, 1 to 3 percent slopes. This 
deep, medium textured soil occupies areas on high bot- 
tom land and foot slopes along the major drainage- 
ways. Areas range from 5 to 50 acres. 

This soil has a profile similar to the one described 
as representative of the series, but free carbonates 
are normally leached to a depth of 15 inches. In a few 
small areas the surface layer is lighter colored. 

This soil is very friable and is easy to work. Runoff 
is slow to medium. Runoff from higher lying areas can 
cause erosion or deposit a layer of fresh alluvium on 
the surface. In dryfarmed areas an inadequate supply 
of moisture commonly limits production. Maintaining 
fertility is a concern of management, especially if the 
soil is irrigated or if it has been severely cut in land 
leveling. Zinc and iron deficiencies are common in the 
cut areas. Organic-matter content is moderately low. 

Most of the acreage is cultivated, and only a few 
areas are irrigated. Corn, wheat, grain sorghum, and 
alfalfa are the principal crops. Small areas are com- 
monly in the native grass. Capability units ITe-1 dry- 
land, Ile-6 irrigated; Silty Lowland range site; 
windbreak suitability group 1. 

Md—McCook silt loam, occasionally flooded, 0 to 2 
percent slopes. This soil is on bottom land along Medi- 
cine, Red Willow, and Brushy Creeks. In places it is in 
narrow valleys at the base of the steep canyons that 
dissect the county. Areas are typically long and narrow 
and range from 5 to several thousand acres. 

This soil has the profile described as representative 
of the series. In a few small areas a light colored sur- 
face layer has been deposited by recent floods. 

Included with this soil in mapping were a few small 
areas where the surface layer is sandy and small areas 
of Hobbs soils. 

This soil is very friable and is easy to work. Organic- 
matter content is: moderate, and natural fertility is 
medium. Runoff is slow to medium. Flooding is the 
main hazard. It is usually intense but of short dura- 
tion. Crop damage (fig. 9) occurs about 1 year in 4, 
mainly in June or July. 

Nearly all the acreage is cultivated, and many areas 
are irrigated. Corn is the main crop, but all crops 
commonly grown in the county can be grown success- 
fully on this soil. Such deep rooted crops as alfalfa 
benefit from the water table, which is at a depth of 
about 15 feet. Inaccessible areas are in grass or are 
idle. Capability units Ilw-8 dryland, Ilw-6 irrigated; 
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Figure 9.—Stream overflow on McCook silt loam, occasionally flooded, 0 to 2 percent slopes. New growth of forage sorghum has 
been washed or drowned out. 


Silty Overflow range site; windbreak suitability 
group 1. 

Me—McCook silt loam, wet, 0 to 1 percent slopes. 
This somewhat poorly drained soil is on bottom land 
along Red Willow Creek and Medicine Creek. Natural 
and manmade dams on these creeks have created con- 
ditions for seepage. As a result, the water table is at a 
depth of 3 to 6 feet. 

This soil has a profile similar to the one described as 
representative of the series, but some parts of the 
underlying material are grayer and mottled. These 
features are a result of the wetness associated with 
this soil. 

This soil dries out and warms up more slowly in 
spring than better drained soils. It is occasionally 
flooded after heavy rainfall. Runoff is slow. The main 
limitation is wetness, a result of the moderately high 
water table. Organic-matter content is moderate, and 
natural fertility is medium, 

About half of the acreage is cultivated. The rest is 
in cool season grasses and is used for grazing. Corn is 
the main cultivated crop. Forage sorghum, sudan, and 
other forage crops are also grown. Capability units 
Ilw-4, Ilw-6 irrigated; Subirrigated range site; wind- 
break suitability group 2. 


Rough Broken Land, Caliche 
RaG—Rough broken land, caliche, 30 to 60 percent 


slopes, occurs in canyons that have very steep broken 
slopes and numerous outcrops of limy sandstone of the 
Ogallala Formation. The largest areas are near the 
base of slopes bordering the valleys of Medicine and 
Red Willow Creeks. Areas are long and narrow and 
range from 5 to 200 acres. Areas of less than 5 acres 
are identified by spot symbols on the soil map. 

Rough broken land, caliche, is 30 to 70 percent out- 
crop of limy sandstone and 20 to 40 percent uncon- 
solidated limy soil material. The rest is mainly shallow 
soils. The limy sandstone is hard rock that is several 
feet thick in places and is interbedded with layers of 
sand and gravel loosely cemented with carbonates. The 
unconsolidated limy material, which is on foot slopes 
and in pockets between the rock outcrop, ranges from 
fine sandy loam to sandy clay. It is only a few inches 
to 40 inches deep over limy sandstone. Included in 
mapping were small areas of silty loesslike material. 

The limited depth of soil material over the bedrock 
and the very steep broken slopes are the main limita- 
tions for plant growth. The soi] material has a very 
low available water capacity because it is so shallow. 
Runoff is very rapid. Vegetation is sparse, and the 
very steep slopes make it difficult for cattle to graze. 

All areas are in native grass, and most areas are 
used for grazing. These areas also provide excellent 
habitat for wildlife and have esthetic value for recrea- 
tion. A few areas have been used for quarrying gravel, 
but the quality of the gravel is commonly poor. Ca- 
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pability unit VIIs-3 dryland; Shallow Limy range site; 
windbreak suitability group 10. 


Rough Broken Land, Loess 


RbG—Rough broken land, loess, 30 to 60 percent 
slopes, is on the sides of deep canyons that dissect the 
uplands. Slopes are very steep and “‘catsteps,” short 
vertical breaks in the native sod exposing the loess, are 
common. Longer vertical escarpments are near the base 
of the canyons. 

Rough broken land, loess, is 60 to 90 percent light 
colored, silty soil material on broken slopes. The rest 
consists of Coly soils on smoother, less broken slopes 
and MeCook and Hobbs soils on the occasionally 
flooded bottoms of canyons. Included in mapping were 
a few small outcrops of limy sandstone that are identi- 
fied by spot symbols on the soil map. 

Erosion by water is the main hazard, Runoff is very 
rapid, and gully erosion is active in areas where vege- 
tation is sparse. Overfalls frequently develop at the 
heads of intermittent drains where runoff from culti- 
vated fields drains into the canyons. Controlling runoff 
from adjoining tablelands and proper use of the grass 
are important concerns of management. 

All the acreage is in native grass and is used for 
grazing. Some areas have an overgrowth of redcedar. 
These areas provide excellent habitat for deer and 
other forms of rangeland wildlife. They also have 
esthetic value for recreational purposes. Capability 
unit VIle-7 dryland; Thin Loess range site; windbreak 
suitability group 10. 


Rough Broken Land, Sandy 


RceG—Rough broken land, sandy, 30 to 60 percent 
slopes, is in deep, loess canyons that have a cover of 
sand. Areas along the rim of the canyons are smooth, 
but the lower slopes are rough. This mapping unit com- 
Only occurs as a 3-mile strip near the western county 
ine. 

Windblown sand blankets this unit to a depth of 
several feet. The surface layer on the smoothest parts 
ranges from loamy very fine sand to very fine sandy 
loam. On the roughest parts, it ranges from loamy very 
fine sand to very fine sand. The underlying material is 
very fine sand. 

Included with this unit in mapping were a few areas 
where only a thin cover of sand overlies the silty loess 
material, which is generally at a depth of 3 or 4 feet. 

Permeability is moderately rapid or rapid, depend- 
ing on the coarseness of the sandy material. Available 
water capacity, organic-matter content, and natural 
fertility are low. This porous material absorbs most 
of the precipitation and there is little or no runoff. 

Soil blowing is the main hazard unless the surface is 
protected. Cultivated crops are not suited. All areas 
are in native grass and are used for grazing. They also 
provide good habitat for wildlife. Capability unit 
Vile-5 dryland; rough part in Sands range site, smooth 
pare in Sandy range site; windbreak suitability group 


Sarben Series 
The Sarben series consists of deep, well drained soils 


that formed in sandy material deposited by wind. 
These are gently sloping to strongly sloping soils on 
uplands. 

In a representative profile the surface layer is very 
friable, light brownish gray loamy very fine sand 6 
inches thick. Beneath this is a transition layer of light 
brownish gray loamy very fine sand about 12 inches 
thick. The underlying material extends to a depth of 
60 inches or more. It is pale brown loamy very fine 
sand in the upper part and very pale brown very fine 
sand in the lower part. 

These soils release moisture readily to plants. Per- 
meability is moderately rapid, Available water capac- 
ity is low. The organic matter content and natural 
fertility are low. Sarben soils are marginal for dry- 
land and irrigated crops. They are excellent for grass. 
They are also suited to trees and shrubs, habitat for 
wildlife, and recreation. 

Representative profile of Sarben loamy very fine 
sand, 3 to 9 percent slopes, in native grass range 792 
feet north and 70 feet east of southwest corner sec. 
18, T. 7N., R. 30 W. 


A1—0 to 6 inches; light brownish gray (10YR 6/2) loamy 
very fine sand, dark grayish brown (10YR 4/2) 
moist; weak fine granular structure; loose, very 
friable; slightly acid; abrupt smooth boundary. 

AC—6 to 18 inches; light brownish gray (10YR 6/2) loamy 
very fine sand, dark grayish brown (10YR 4/2) 
moist; weak coarse prismatic structure parting to 
weak fine granular; loose, very friable; slightly 
acid; gradual wavy boundary. 

C1—18 to 28 inches; pale brown (10YR 6/3) loamy very 
fine sand, dark grayish brown (10YR 4/2) moist; 
weak coarse prismatic structure parting to weak 
fine granular; loose, very friable; slightly acid; 
clear smooth boundary. 

C2—23 to 60 inches; very pale brown (10YR 7/3) very 
fine sand, brown (10YR 5/3) moist; single grained; 
loose, very friable; neutral. 


The A horizon ranges from 4 to 7 inches in thickness. 
the AC horizon ranges from 6 to 12 inches in thickness. The 
AC and Cl horizons are typically loamy very fine sand but 
range to very fine sandy loam. 

Sarben soils are near Jayem and Vetal soils. They have a 
lighter colored A horizon than Jayem soils and a thinner, 
lighter colored A horizon than Vetal soils. 


SaD—Sarben loamy very fine sand, 3 to 9 percent 
slopes. This undulating to rolling soil is in the uplands. 
Areas range from 10 to 600 acres. 

Included in mapping were areas of soils that have a 
very fine sand texture. In a few places there are small 
blowouts or winnowed areas. Also included were small 
areas of Jayem and Vetal soils near the base of slopes 
or in swales. 

Soil blowing is a very severe hazard unless the sur- 
face is protected by a plant cover. Lack of sufficient 
moisture on this droughty soil limits production, Main- 
taining fertility and improving organic-matter content 
are important concerns of management. Blowouts and 
winnowed areas need special management. 

Nearly all the acreage has been cultivated, but about 
half the cultivated acreage is now reseeded to native 
grass. Nearly all cultivated areas are dryfarmed. A 
limited acreage is irrigated. Center pivot sprinklers 
are used for irrigating. Corn, wheat, and other small 
grains are the principal crops. Capability units IVe-5 
dryland, IVe-8 irrigated; Sandy range site; wind- 
break suitability group 3. 
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Figure 10.—Profile of Uly silt loam showing moderately thick 
surtnee. layer and rapid gradation to light colored underlying 
material, 


Uly Series 


The Uly series consists of deep, well drained silty 
soils that formed in loess. These are gently sloping to 
moderately steep soils at the edges of upland divides 
and on the smooth sides of canyons. 

In a representative profile the surface layer is very 
friable, grayish brown silt loam 10 inches thick (fig. 
10). The subsoil is light brownish gray silt loam about 
6 inches thick. The underlying material is silt Joam 
to a depth of 60 inches or more. It is very pale brown 
in the upper part and light gray in the lower part. 

These soils release moisture readily to plants. Per- 
meability is moderate. Available water capacity is 
high. The organic-matter content is moderately low, 
and natural fertility is medium. 

Uly soils are suited to grass, trees and shrubs, habi- 
tat for wildlife, and recreation. In areas where the 


slope is no more than 9 percent, they are suited to 
cultivated crops. 

Representative profile of Uly silt loam in area of 
Uly and Coly silt loams, 9 to 20 percent slopes, in na- 
tive grass range 50 feet south and 50 feet east of 
northwest corner sec. 27, T. 6 N., R. 26 W. 


Ali—0 to 7 inches; grayish brown (10YR 5/2) silt loam, 
very dark grayish brown (10YR°8/2) moist; weak 
fine granular structure; soft, very friable; neutral; 
clear smooth boundary. 

A12—7 to 10 inches; grayish brown (10YR 5/2) silt loam, 
very dark grayish brown (10YR 3/2) moist; weak 
medium prismatic structure parting to weak fine 
granular; soft, very friable; neutral; abrupt 
smooth boundary. 

B2—10 to 16 inches; light brownish gray (10YR 6/2) silt 
loam, dark grayish brown (10YR 4/2) moist; weak 
medium prismatic structure parting to weak fine 
subangular blocky; soft, very friable; strong effer- 
vescence; mildly alkaline; clear smooth boundary. 

C1—16 to 26 inches; very pale brown (10YR 7/8) silt loam; 
brown (10YR 5/3) moist; weak medium prismatic 
structure parting to weak medium and fine sub- 
angular blocky; soft, very friable; many medium 
white mycelia of lime; violent effervescence; mildly 
alkaline; clear smooth boundary. 

C2—26 to 60 inches; light gray (10YR 7/2) silt loam; 
brown (10YR 5/3) when moist; massive; soft, very 
friable; violent effervescence; mildly alkaline. 


The A horizon ranges from 4 to 10 inches in thickness. 
The B2 horizon is 4 to 7 inches thick and is grayish brown 
or light brownish gray. The C horizon ranges from light 
gray to very pale brown. Depth to free carbonates ranges 
from 6 to 15 inches, 

Uly soils are near Holdrege and Coly soils. In contrast 
with Holdrege soils, they have a thinner B horizon that 
contains less clay and lime is not so deeply leached. In 
contrast with Coly soils, they have a B horizon and free 
carbonates are leached to a greater depth. 


UaC2—Uly silt loam, 3 to 6 percent slopes, eroded. 
This soil is on ridgetops and side slopes of upland 
divides. Areas range from 5 to 45 acres. The profile of 
this soil is similar to the one described as representa- 
tive of the series, but the surface layer is thinner and 
free carbonates are nearer the surface. Included in 
mapping were small areas of Coly soils, mainly on 
ridgetops. 

This soil is very friable and is easily worked. Ero- 
sion by water is the main hazard. Runoff is medium. 
Soil blowing is also a problem unless the surface is 
protected. Improving organic-matter content and 
maintaining a high level of fertility are important 
concerns of management, 

Nearly all the acreage is cultivated. A few areas 
have been reseeded to native grasses. Wheat, corn, 
grain sorghum, and alfalfa are the principal crops. 
Capability units IITe-1 dryland, JIle-6 irrigated; 
Silty range site; windbreak suitability group 4. 

UaD—Uly silt loam, 6 to 9 percent slopes. This soil 
is on the sides of canyons in the uplands where slopes 
are smooth. Areas range from 15 to 120 acres. The 
profile of this soil is similar to the one described as 
representative of the series, but the surface layer is 
generally slightly thicker. Included in mapping were 
small areas of Holdrege soils at lower elevations and 
Coly soils at higher elevations. 

This soil is very friable and is easily worked. Ero- 
sion by water is a severe hazard if it is cultivated. 
Runoff is medium. 

All the acreage is in native grass and is used for 
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grazing. Short and mid grasses are dominant. Capabil- 
ity units [Ve-1 dryland, IVe-6 irrigated; Silty range 
site; windbreak suitability group 4. 

UcD2—Uly and Coly silt loams, 6 to 9 percent slopes, 
eroded. This mapping unit is on side slopes of the loess 
uplands and on the upland divides adjacent to steep 
canyons. Both soils occur in most areas, but the propor- 
tion of each varies from one area to another. The Uly 
soil‘is generally dominant. A few small areas are en- 
tirely Uly soil. The Uly. soil has plane or concave 
slopes. The Coly soil has convex slopes. Areas range 
from 5 to 150 acres. 

_The profiles of the Uly and Coly soils in this map- 
ping unit are similar to those described as representa- 
tive of their respective series, but the surface layer of 
both soils is thinner and lighter colored. Also, free 
carbonates are not so deeply leached in the areas of 
Uly soil. Small areas of a darker colored soil occur at 
the base of intermittent drains in the areas mapped. 

These soils are very friable and are easily tilled. 
Erosion by water is a serious hazard if these soils are 
cultivated. Soil blowing is also a problem unless the 
surface is protected. The organic-matter content 
ranges from moderately low in the Uly soil to low in 
the Coly soil. Soil fertility is medium in the Uly soil 
and low in the Coly soil. Increasing the organic-matter 
content and the level of fertility are important con- 
cerns of management. 

Most of the acreage is cultivated. A few areas have 
been reseeded to native or tame grasses. Wheat, grain 
sorghum, and alfalfa are the main crops. Capability 
units IVe-1 dryland, IVe—6 irrigated; Uly soil in Silty 
range site, Coly soil in Limy Upland range site; wind- 
break ‘suitability group 4. 

UcF—Uly and Coly silt loams, 9 to 20 percent slopes. 
This mapping unit is in canyons of the loess uplands. 
Both soils occur in most areas, but the proportion of 
each varies from one area to another. The Uly soil is 
generally dominant. A few areas are entirely Uly soil. 
The Uly soil is at lower positions where slopes are 
smooth and concave. The Coly soil is on the crests 
and canyon sides where slopes are steeper and convex. 
The Uly soil has a profile described as representative 
of the series. The Coly soil has a profile similar to the 
one described of the series. Areas range from 10 to 
200 acres. 

Included with these soils in mapping were small 
areas of Holdrege soils on the lower parts of slopes. 
Also included were areas of Hobbs soils in narrow 
bottoms; Rough broken land, loess, on the steepest 
parts of the canyon sidewalls; and small outcrops of 
limy sandstone. 

Erosion by water is the main hazard. Runoff is rapid 
because of the moderately steep to steep slopes. 

All the acreage is in native grass. Most areas are 
used for grazing. A few are mowed for native hay. 
Capability unit VIe-1 dryland; Uly soil in Silty range 
site, Coly soil in Limy Upland range site; windbreak 
suitability group 10. 


Vetal Series 


The Vetal series consists of deep, well drained nearly 
level or very gently sloping sandy soils on foot slopes 
and swales in the uplands. These soils formed in mixed 


sandy and loamy material deposited by wind. They 
also have been influenced locally by material deposited 
by water. 

In a representative profile the surface layer is 22 
inches thick. It is very friable, grayish brown loamy 
very fine sand in the upper 6 inches and grayish brown 
very fine sandy loam in the lower 16 inches. The tran- 
sition layer is grayish brown very fine sandy loam 
about 16 inches thick. Below this to a depth of 60 
inches is pale brown loamy very fine sand. 

Permeability is moderately rapid. Available water 
capacity is moderate. The organic-matter content is 
moderate, and natural fertility is high. These soils 
readily release moisture to plants. 

Vetal soils are well suited to cultivated crops under 
dryland or irrigation management. They are also 
suited to grass, trees, and shrubs. In addition, they 
provide good habitat for wildlife and are suited to 
recreation. 

Representative profile of Vetal loamy very fine sand, 
0 to 3 percent slopes, in cultivated field 792 feet west 
and 1,584 feet north of center of sec. 31, T. 7 N. R. 
30 W. 


Ap—0 to 6 inches; grayish brown (10YR 5/2) loamy very 
fine sand, very dark grayish brown (10YR 3/2) 
moist; weak fine granular structure; loose, very 
friable; slightly acid; abrupt smooth boundary. 

Al2—6 to 22 inches; grayish brown (1t0YR 5/2) very fine 
sandy loam, very dark grayish brown (10YR 3/2) 
moist; weak coarse prismatic structure parting to 
weak fine granular; soft, very friable; slightly 
acid; gradual wavy boundary. 

AC—22 to 36 inches; grayish brown (10YR 5/2) very fine 
sandy loam, very dark grayish brown (10YR 3/2) 
moist; weak medium and fine subangular blocky 
structure parting to weak fine granular; soft, very 
friable; slightly acid; clear smooth boundary. 

C—86 to 60 inches; pale brown (10YR 6/3) loamy very 
fine sand, dark brown (10YR 4/8) moist; weak fine 
Branular: structure; loose, very friable; slightly 
acid. 


The A horizon is dark gray, dark grayish brown, or gray- 
ish brown and ranges from 10 to 48 inches in thickness. 
The AC horizon is grayish brown or light brownish gray 
and ranges from 6 to 18 inches in thickness. The C horizon 
is light brownish gray or pale brown loamy very fine sand 
or very fine sand. 

Vetal soils are near Jayem and Sarben soils. They have 
a thicker A horizon than Jayem soils and a thicker, darker 
colored A horizon than Sarben soils. 


VeB—Vetal loamy very fine sand, 0 to 3 percent 
slopes. This soil is on low parts of the upland. It oc- 
cupies foot slopes or swales in the sand-loess transi- 
tion area. Areas range from 10 to 200 acres. Included 
in mapping were soils in depressions that are silt loam 
below a depth of 42 inches. 

This is the most productive soil in the sand-loess 
transition area. It absorbs moisture easily and releases 
it readily to plants. It is very friable and is easy to 
till. Soil blowing is a serious hazard. Runoff from ad- 
jacent areas is generally beneficial except in depres- 
sions where ponding occurs. 

Most of the acreage is cultivated and dryfarmed. A 
small acreage is irrigated by center-pivot sprinklers. 
Corn, the most commonly grown crop, is well suited, 
particularly under irrigation. Grain sorghum, wheat, 
and other small grains are also grown. A few areas 
are in native grass, Capability units [[le-5 dryland, 
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IIle-8 irrigated; Sandy range site; windbreak suit- 
ability group 3. 


Wet Alluvial Land 


Wx—Wet alluvial land is on low bottom land at the 
upper end of Medicine Creek where it enters Frontier 
County. It also occurs above Harry Strunk and Red 
Willow Lakes. This land is very poorly drained. The 
water table fluctuates from the surface in spring to a 
depth of about 30 inches late in summer or in fall. 
Areas range from 5 to 400 acres. 

Wet alluvial land formed in alluvial sediments. Sedi- 
ments are gray or light gray with varying degrees of 
mottling. The texture ranges from loam to silty clay 
loam. Included in mapping were a few small areas 
where the water table is at the surface throughout the 

ear, 

Permeability is moderate. The organic-matter con- 
tent is moderate or high, and natural fertility is high. 

The high water table limits the use of this soil ma- 
terial. Runoff is very slow. Flooding is frequent. Inter- 
nal drainage is difficult because there are no suitable 
outlets. 

This land is too wet for the commonly grown culti- 
vated crops. It is used for grazing. It also provides 
habitat. for wetland wildlife and suitable areas for 
recreation. The natural vegetation is primarily prairie 
cordgrass and other plants that thrive in water. Ca- 
pability unit Vw-7; Wet Land range site; windbreak 
suitability group 10. 


Use and Management of the Soils 


The following pages define general principles of 
management that apply to all soils used for cultivated 
crops in Frontier County. They explain the irrigated 
and dryland capability classification and list estimated 
yields per acre of the principal crops under a high 
level of management. Also on the pages that follow is 
information on range sites, native woodland and wind- 
breaks, wildlife and recreation, and engineering. 


Crops and Pasture? 


If well managed, approximately 45 percent of the 

total land area in Frontier County is well suited to 
cultivated crops. The principal concerns of manage- 
ment for the soils in Frontier County are controlling 
water erosion and soil blowing, maintaining soil 
moisture, and maintaining or increasing organic- 
matter content and soil fertility. Some soils on bottom 
land are susceptible to flooding or excessive wetness 
as a result of a high water table. 
_ The principal dryfarmed crops in Frontier County 
in order of decreasing importance are winter wheat, 
grain sorghum, corn, and alfalfa. Only minor amounts 
of oats, barley, rye, and soybeans are grown. Summer 
fallow and wheat followed by 1 year of spring grain or 
grain sorghum is a common crop sequence on upland 
soils. Alfalfa and corn are grown mostly on the stream 
terraces and bottom land. 


* WILLIAM E. REINSCH, conservation agronomist, helped pre- 
pare this section. 


According to the Nebraska Agriculture Statistics, 
45,300 acres in Frontier County was irrigable in 1973. 
Water for irrigation is obtained from approximately 
879 registered irrigation wells, and surface watey is 
obtained from Red Willow and Medicine Creeks. The 
irrigated acreage could be increased if a suitable quan- 
tity of underground water should become available. 
The major irrigated crop is corn. Smaller acreages of 
grain sorghum, alfalfa, and cool-season grass pastures 
are also irrigated. 

Only a small acreage in Frontier County is dryland 
pasture. Such pasture is planted to cool-season grasses 
and is grazed mainly during spring and fall. For the 
most part, cattle graze the large areas of native range- 
land and the smaller areas of irrigated pasture. 


Capability Grouping 


Capability grouping shows, in a general way, the 
suitability of soils for most kinds of field crops. The 
grouping is according to the limitations of the soils 
when they are used for field crops, the risk of damage 
when they are used, and the way they respond to treat- 
ment. It does not take into account major and generally 
expensive landforming that would change slope, depth, 
or other characteristics of the soils; does not take into 
consideration possible but unlikely major reclamation 
projects; and does not apply to horticultural crops, or 
other crops requiring special management. 

Those familiar with the capability classification can 
infer from it much about the behavior of soils when 
used for other purposes, but this classification is not a 
substitute for interpretations designed to show suitabil- 
ity and limitations of groups of soils for range, for 
forest trees, or engineering. 

In the capability system, all kinds of soil are grouped 
at three levels: the capability class, the subclass, and 
the unit. These levels are defined in the following para- 


graphs: 

CAPABILITY . CLASSES, the. broadest groups, 
are designated by Roman numerals I through VIII. 
The numerals indicate progressively greater limita- 
tions and narrower choices for practical use, defined as 
follows: 


Class I soils have few limitations that restrict 
their use. 

Class II soils have moderate limitations that re- 
duce the choice of plants or that require moder- 
ate conservation practices. 

Class III soils have severe limitations that reduce 
the choice of plants, require special conservation 
practices, or both. 

Class IV soils have very severe limitations that 
reduce the choice of plants, require very careful 
management, or both. 

Class V soils are not likely to erode but have other 
limitations, impractical to remove, that limit 
their use largely to pasture, range, or wildlife 
habitat. 

Class VI soils have severe limitations that make 
them generally unsuited to cultivated crops and 
limit their use largely to pasture or range, wood- 
land, or wildlife habitat. 

Class VII soils have very severe limitations that 
make them unsuited to cultivated crops and 
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that restrict their use largely to pasture or 
range, woodland, or wildlife habitat. 

Class VIII soils and landforms have limitations 
that preclude their use for commercial crop pro- 
duction and restrict their use to recreation, 
wildlife habitat, or water supply or to esthetic 
purposes. 

CAPABILITY SUBCLASSES are soil groups 
within one class. They are designated by adding a 
small letter e, w, s, or c, to the class numeral, for 
example, IIe. The letter ¢ shows that the main limita- 
tion is risk of erosion unless close growing plant cover 
is maintained; w shows that water in or on the soil 
interferes with plant growth or cultivation (in some 
soils the wetness can be partly corrected by artificial 
drainage) ; s shows that the soil is limited mainly be- 
cause it is shallow, droughty, or stony; and c, used in 
only some parts of the United States, shows that the 
chief limitation is climate that is too cold or too dry. 

In class I there are no subclasses, because the soils 
of this class have few limitations. Class V can contain, 
at the most, only the subclasses indicated by ww, s, and 
c, because the soils in class V are subject to little or no 
erosion, although they have other limitations that re- 
strict their use. 

CAPABILITY UNITS are soil groups within the 
subclasses. The soils in one capability unit are enough 
alike to be suited to the same crops and pasture plants, 
to require similar management, and to have similar 
productivity and other responses to management. Thus, 
the capability unit is a convenient grouping for making 
many statements about management of soils. Capabil- 
ity. units are generally designated by adding an Arabic 
numeral to the subclass symbol, for example, IIe-1 or 
IIIe-6. Thus, in one symbol, the Roman numeral desig- 
nates the capability class, or degree of limitation; the 
small letter indicates the subclass or kind of limitation, 
as defined in the foregoing paragraph; and the Arabic 
numeral specifically identifies the capability unit 
within each subclass. 

The capability unit designation for each soil in 
Woe County can be found in the “Guide to Mapping 

nits.” 


Dryfarmed crops 


Planning a cropping system, or the sequence of crops 
and practices needed to manage and conserve the soil, 
is essential on each field in Frontier County. Rainfall 
is limited, and soil blowing is a hazard. 

On dryfarmed soils, the cropping system should pre- 
serve tilth and fertility, maintain a plant cover that 
protects the soi] against erosion, and control weeds, 
insects, and diseases. Cropping systems vary according 
to the soils. For example, the crop sequence on an 
eroded, moderately sloping Sarben soil should include 
a high percentage of grass and legume crops. On 
Holdrege silt loam, 0 to 1 percent slopes, a lower per- 
centage of grass and legume crops is needed. 

In dryland farming, soils are tilled to prepare a seed- 
bed and control weeds. Excessive tillage breaks down 
the granular structure in the surface layer that is 
needed for good soil tilth. The till-plant method is well 
suited to row crops. Grasses can be established by 
drilling into a cover of stubble without further seedbed 
preparation. Wheat is usually planted in fall on land 
that has been summer fallowed. 


As protection against soil blowing and erosion by 
water during the fallow period and during the initial 
growth stage of the wheat, part of the previous crop 
residue can be retained on the surface. Tilling the 
soil and leaving residue on the surface during the fal- 
low period is called stubble mulching. The amount of 
residue needed to protect the soil depends on the kind 
of residue, the erodibility of the soil, the prevailing 
wind direction, and the climate. 

Crop residue can be retained to protect the soil 
against blowing and erosion by water and to provide 
organic matter. Cropping systems should include crops 
that produce a good supply of long-lasting residue, for 
example, wheat, sorghum, and corn stubble. Proper res- 
idue management is needed on all soils. It is particu- 
larly important on such moderately coarse textured 
soils as the Jayem and Sarben fine sandy loams. The 
removal of crop residue by burning is not a desirable 
practice. 

Level terraces can be constructed across the slope to 
control water erosion and to conserve moisture that 
would otherwise be lost on very gentle to moderately 
sloping soils. The resulting channels hold rainwater 
and thus decrease runoff and the risk of erosion. The 
additional water is absorbed by the soil to be used for 
crop production. 

Two main tvpes of level terraces are used in Fron- 
tier County. The conventional terrace has a V-shaped 
channel. The newly developed flat channel terrace has 
a wide flat-bottomed channel. The flat channel terrace 
is popular with farmers because it absorbs more mois- 
ture over a wider cross section in less time than the 
conventional terrace. 

Terraces also serve as guidelines in tilling and plant- 
ing. Cultivating across the slope is known as contour 
farming. In large drainage areas where runoff has to 
be diverted, large grassed terraces called “diversions” 
are used. Grassed waterways are needed in disposing 
of surplus water. 

In sandy areas soil blowing is commonly a problem. 
Stripcropping, a practice that consists of planting 
crops of different heights and kinds in alternating 
strips, reduces the speed of the wind across a field. 
Stripcropping used with stubble mulching or similar 
control is more effective than if it is used alone. 

Field windbreaks also reduce soil blowing, or they 
can be used along with stubble mulching and strip- 
cropping. These narrow belts of trees provide protec- 
tion for a distance equal to about 10 times the height 
of the tree. 

A few areas in Frontier County have poor drainage 
as a result of a high water table. Open drainage ditches 
and underground tile systems can be used to lower the 
water table if suitable outlets at low elevations can be 
located. Where the water table cannot be lowered suf- 
ficiently for good crop growth, crops tolerant of wet- 
ness can be planted. 

Dryfarmed crops do not require as much fertilizer as 
irrigated crops. Most crops require nitrogen for highest 
yields. On some soils, particularly those that are limy at 
the surface, crops benefit from an application of phos- 
phorus. Most soils do not require lime because the 
surface layer is neutral or is only slightly acid. 

Trace elements of iron, zinc, and magnesium have 
been used on the soils of Frontier County, Small appli- 
cations of iron and zinc are commonly needed in se- 
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verely eroded areas. The kind and amount of fertilizer 
needed should be determined by soil tests, field trials, 
and the needs of the crop to be grown. 

Using herbicides is an excellent way to control 
weeds. Care should be taken, however, to apply the cor- 
rect kind of herbicide at the proper rate to correspond 
with soil conditions. The colloidal clay and humus 
fraction of the soil is responsible for the greatest part 
of the chemical activity of the soil. Crop damage from 
herbicides, therefore, can occur on sandy sites, which 
are low in colloidal clay and areas where the organic- 
matter content is moderately low to low. Consequently, 
application rates of herbicides are correspondingly 
lower on such soils. 

Use and management of the dryfarmed soils in Fron- 
tier County is suggested on the pages that follow. The 
capability unit to which each soil is assigned is shown 
in the Guide to Mapping Units. 


CAPABILITY UNIT I-1 DRYLAND 


The one soil in this unit, McCook silt loam, 0 to 1 
percent slopes, is a deep, well drained, nearly level soil 
on bottom lands that are not subject to flooding. It is 
mainly silt loam throughout the profile. 

This soil is friable and easy to work. Permeability is 
moderate. Available water capacity is high. The intake 
rate is moderate, and moisture is released readily to 
plants. Runoff is slow. Organic-matter content is mod- 
erate, and natural fertility is medium. 

This soil has few limitations when cultivated. In 
years of below normal rainfall, limited moisture late in 
summer can limit crop production. Deep rooted crops, 
such as alfalfa, can obtain moisture from the water 
table. Maintaining or building up soil fertility is the 
main concern of management. 

This soil is suited to all crops commonly grown in the 
county, but it is especially suited to row crops, such as 
corn and grain sorghum. Row crops can be grown year 
after year if adequate amounts of fertilizer are added 
and if weeds, diseases, and insects are controlled. Min- 
imum tillage and proper use of crop residue maintains 
adequate soil moisture for crop growth. Periodic use 
of legumes and green manure crops maintains high soil 
fertility and good soil structure. Use of commercial 
fertilizers, especially those containing nitrogen and 
phosphorus, maintains high fertility. 


CAPABILITY UNIT Ie-1 DRYLAND 


In this unit are very gently sloping, deep, well 
drained soils on uplands, foot slopes, and stream ter- 
races. The surface layer is silt loam. The subsoil is 
mainly silt loam or silty clay loam, and the underlying 
material is silt loam. 

All but the ereded soils are easy to work. Soils that 
are eroded tend to clod if tilled when wet. All but the 
eroded soils absorb moisture easily. In eroded areas 
where the silty clay loam subsoil is mixed with the 
surface layer, soils absorb moisture at a moderately low 
rate. All release moisture readily to plants. Runoff is 
slow to medium. Permeability is moderate. Available 
water capacity is high. Organic-matter content is mod- 
erate, and natural fertility is medium or high. 

Water erosion and soil blowing are the principal 
hazards in cultivated areas. Lack of sufficient moisture 
can limit crop production in dryfarmed areas. Main- 
taining the organic-matter content and the fertility, 


especially on eroded soils, is a concern of management. 
Higher rates of fertilizer are generally needed on 
eroded soils. Care is needed in applying herbicides. The 
application must not be too heavy in areas where the 
organic-matter content is moderately low. 

These soils are suited to all crops commonly grown 
in the county. Most commonly grown are wheat, grain 
sorghum, corn, and alfalfa, Fallow for 1 year and then 
wheat and either another small grain or grain sorghum 
is a common cropping sequence. Summer fallow stores 
needed moisture for the crop that follows. 

Contour tillage during fallow effectively controls 
wind and water erosion, conserves moisture, and adds 
organic matter to the soil. Terracing with contour farm- 
ing also helps control erosion and conserve moisture. 
Level terraces that have fiat channels are best suited 
because they have a greater storage capacity to handle 
runoff during the heavier rains, in addition to spread- 
ing the water over a larger area for absorption into the 
soil. Periodic use of legumes and green manure crops 
helps maintain high soil fertility and good soil struc- 
ture. Use of commercial fertilizers also helps maintain 
high fertility. Nitrogen and phosphorus are the most 
common elements needed. In places, eroded areas need 
additions of trace elements. 


CAPABILITY UNIT Ile-1 DRYLAND 


In this unit are deep, well drained, nearly level soils 
on uplands and stream terraces. The surface layer is silt 
loam. The subsoil is silt loam or silty clay loam, and the 
underlying material is silt loam. . 

These soils are easy to work and have good tilth. 
They absorb moisture easily and release it readily to 
plants. Runoff is slow. Permeability is moderate. Avail- 
able water capacity is high. Organic-matter content is 
moderate, and natural fertility is high. 

These are among the best soils in the county for cul- 
tivated crops. The limited rainfall is the principal 
limitation in dryfarmed areas. Conserving soil moisture 
is an important concern of management. Soil blowing is 
a hazard unless the surface is protected. 

These soils are well suited to wheat and other small 
grain, grain sorghum, and corn. A cropping system 
that alternates wheat with fallow conserves moisture 
and maintains fertility. In a 3-year cropping system, 
a suitable sequence is 1 year fallow, a wheat crop, and 
then either another small grain or grain sorghum, _ 

Crop residue should be left on the surface during 
tillage. Stubble mulch tillage during fallow is effective 
in conserving water, adding organic matter, and pre- 
venting soil blowing. Periodie use of legumes and green 
manure crops maintains high soil fertility and good 
soil structure. Use of commercial fertilizers maintains 
high soil fertility. Nitrogen and phosphorus are the ele- 
ments most commonly needed. 


CAPABILITY UNIT Hw-3 DRYLAND 

In this unit are deep, well drained, nearly level or 
very gently sloping soils on bottom land that is occa- 
sionally flooded. They are mainly silt loam throughout 
the profile. 

Unless wet, these soils are easy to work. They absorb 
moisture easily and release it readily to plants. Runoff 
is slow. Permeability is moderate. Available water ca- 
pacity is high. Organic-matter content is moderate, 
and natural fertility is medium or high. 


24 SOIL SURVEY 


Occasional flooding is the principal hazard. Flooding 
is usually intense but of short duration. Crop damage 
occurs about 1 year in 4, mainly during June or July. 
Plants are scoured out or covered with alluvial silt. 

All erops commonly grown in the county are suit- 
able. Corn or grain sorghums are the usual crops 
grown. In areas where the water table is at a depth 
of about 15 feet, deep-rooted crops, such as alfalfa, 
can obtain moisture through subirrigation. 

Controlling runoff from the uplands reduces the 
visk of overflow on bottom land. Proper tillage and 
terraces in cultivated areas, proper range management, 
and flood detention dams in the major drainageways 
are suggested. Dikes to divert floodwater may be use- 
ful on some bottom land fields, High fertility can be 
maintained by the use of fertilizer and by returning 
crop residue to the soil as a mulch. 


CAPABILITY UNIT Uw-4 DRYLAND 


The one soil in this unit, McCook silt loam, wet, 0 
to 1 percent slopes, is a somewhat poorly drained soil 
on bottom land along Red Willow and Medicine Creeks. 
It is entirely alluvial material. Textures are mainly 
silt loam and very fine sandy loam. 

This soil is very friable and, unless wet, is easy to 
work. It absorbs moisture easily and releases it readily 
to plants. Runoff is slow. Permeability is moderate. 
Available water capacity is high. Certain crops, such 
as alfalfa, benefit from the additional moisture they 
receive from the water table. Organic-matter content 
is moderate, and natural fertility is medium. 

Wetness is the principal hazard. The water table 
fluctuates from a depth of 3 feet in spring to a depth 
of 6 feet in fall. Damaging floodwater occurs on an 
average of once in every 4 years, 

Corn is the most commonly grown crop. Alfalfa and 
other forage crops are also suited. Some areas are in 
cool season grasses and are used for grazing. 

Where suitable outlets are available, tile drains can 
lower the water table in wet years and control wet- 
ness. Proper management of drainage areas above 
these soils reduces the hazard of flooding. Alfalfa in a 
cropping system and the addition of commercial ferti- 
lizer help in maintaining soil fertility. 


CAPABILITY UNIT Ifle-] DRYLAND 


In this unit are gently sloping, deep, well drained 
soils on uplands and foot slopes. The surface layer is 
silt loam. The subsoil is silt loam or silty clay loam, and 
the underlying material is silt loam. 

These soils are easy to work unless the silty clay 
loam subsoil is mixed with the surface layer. Perme- 
ability is moderate. Available water capacity is high. All 
but the eroded soils absorb moisture easily. In eroded 
areas moisture is absorbed at a moderately low rate. 
All release moisture readily to plants. Runoff is 
medium. Organic-matter content is moderate or mod- 
erately low, and natural fertility is medium or high. 
Soil fertility and organic-matter content are lower in 
eroded areas. Special care is needed to apply herbi- 
cides at the proper rate in these areas. 

Erosion by water is the main hazard. Soil blowing 
can be a hazard unless the surface is protected. Con- 
servation of water is an important concern of 
management. Rainfall is commonly inadequate to 
meet crop needs. 


These soils are suited to all crops commonly grown 
in the county. Most commonly grown are wheat, grain 
sorghum, corn, and alfalfa. Under dryland conditions, 
row crops should be limited to not.more than 2 years 
in succession. One year of fallow, a wheat crop, and 
either another small grain or grain sorghum is a com- 
mon crop sequence on these soils. 

Cover crops and emergency tillage protect the soil 
against blowing in dry years when crops fail. Con- 
tour stripcropping, contour tillage, and terracing are 
beneficial in controlling wind and water erosion and 
conserving moisture. A legume or legume-grass mix- 
ture in the crop sequence maintains or improves soil 
fertility and content of organic matter, especially in 
eroded areas where the organic-matter content and 
fertility level are lower. Commercial fertilizer also 
maintains soil fertility. Nitrogen and phosphorus are 
the elements most commonly needed. In some eroded 
areas additions of trace elements are needed. 


CAPABILITY UNIT Hle-5 DRYLAND 


In this unit are nearly level and very gently sloping, 
deep, well drained soils on uplands. The surface layer 
is loamy very fine sand. The subsoil or transition layer 
is very fine sandy loam, and the underlying material is 
loamy very fine sand. : 

These soils are easy to work. They absorb moisture 
easily and release it readily to plants. Runoff is slow. 
Permeability is moderately rapid. Available water ca- 
pacity is moderate. Organic-matter content is moder- 
ate or moderately low, and natural fertility is medium 
or high, 

Soil blowing is the principal hazard in cultivated 
areas. In dryfarmed areas, an inadequate supply of 
moisture commonly limits crop production. 

These soils are suited to corn, alfalfa, wheat, sor- 
ghum, and grass, A suitable cropping system consists 
of crops that provide a protective cover most of the 
year, especially in fall and winter. Corn is one of the 
main crops, but a cover crop can be planted in 
the cornfield. 

Stripcropping, contour tillage, and field windbreaks 
are beneficial in controlling soil. blowing and conserv- 
ing moisture. Growing legumes in the cropping system 
provides cover throughout the year. It-also protects the 
soil against erosion, improves fertility, and increases 
the content of organic matter. Nitrogen fertilizer is 
needed for all crops but legumes.. 


CAPABILITY UNIT HIw-2 DRYLAND 

The one soil in this unit, Fillmore silt loam, 0 to 1 
percent slopes, is a deep, poorly drained, nearly level 
soil in upland depressions. The surface layer is silt 
loam. The subsoil is silty clay and silty clay loam, and 
the underlying material is silt loam. 

This soil is commonly difficult to work because of 
wetness. It absorbs moisture slowly and releases it 
slowly to plants. Runoff ponds. Permeability is very 
slow. Available water capacity is moderate. Organic- 
matter content is moderate, and natural fertility is 
medium, 

Wetness as a result of the very slow internal drain- 
age and the excess moisture that occurs as run-in 
water from higher lying soils is the principal hazard. 
Dr CHEnMINE SS is a slight hazard late in summer and in 
all. 
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This soil is fairly well suited to the more commonly 
grown crops in the county, especially during years o 
low rainfall when runoff from adjacent soils is low. 
The soil is usually too wet for alfalfa unless drainage 
is provided. In areas of pasture or hayland, grasses 
that will tolerate some flooding can:be seeded. 

Terraces and diversions and proper tillage on higher 
elevations prevent runoff from covering this soil and 
damaging crops. Chiseling when the soil is dry tempor- 
arily increases intake. 


CAPABILITY UNIT 1Ve-1 DRYLAND 


In this unit are deep; strongly sloping, well drained 
soils on uplands. They are silt loam throughout the 
profile, 

These soils are easy to work. They absorb moisture 
easily and release it readily to plants. Runoff is me- 
dium. Permeability is moderate. Available water ca- 
pacity is high. Organic-matter content is moderately 
low or low, and natural fertility is medium or low. 
Some soils in this unit are eroded. 

Water erosion is the principal hazard in cultivated 
areas. Soil blowing is also a hazard unless the surface 
is protected. Much of the rainfall is lost through runoff 
and is not available for plant growth, The moderately 
low to low organic-matter content is a management 
concern in applying herbicides. Both fertility and 
organic-matter content need to be improved. 

Wheat, alfalfa, forage sorghums, and grass are 
well suited. Row crops, such as corn or grain sorghum, 
can be grown if terraces, contour farming, and con- 
servation tillage are used. Summer fallow and stubble 
mulching can be used when growing wheat. Legumes 
or a grass-legume mixture in the cropping sequence 
increases fertility and organic-matter content. Be- 
cause these soils are marginal for cultivated crops, 
many areas are reseeded to native grass. Nitrogen, 
phosphorus, and trace elements, such as iron and 
zinc, are commonly needed. 


CAPABILITY UNIT IVe-5 DRYLAND 

The one soil in this unit, Sarben loamy very fine 
sand, 3 to 9 percent slopes, is a deep, well drained, 
gently sloping to strongly sloping soil on uplands. The 
surface layer and transition layer are loamy very fine 
sand. The underlying material is loamy very fine sand 
in the upper part, but it grades to very fine sand in the 
lower part. 

This soil has poor tilth and is difficult to work be- 
cause of the loose consistence of the surface layer. It 
absorbs moisture easily and releases it readily to 
plants. Runoff is slow to medium. Permeability is mod- 
erately rapid. Available water capacity is low. Organic- 
matter content and natural fertility are low. 

Soil blowing is a severe hazard unless the surface is 
protected. Both organic-matter content and fertility 
need to be improved. Because of the low available 
water capacity and possible loss of moisture through 
runoff, this soil can be droughty. Erosion by water 
may also be a problem on the steeper areas. 

Close grown crops, such as wheat, barley, and rye, 
are suited. The soil, however, is marginal for crops. It 
is best suited to grass and legumes since they build up 
the organic-matter content and protect the soil against 
blowing. 

The risk of soil blowing can be reduced by using a 


cropping system.that maintains a cover of crops, grass, 
or residue. All residue should be returned to the soil. 
Stripcropping and conservation tillage are also effec- 
tive in controlling soil blowing. If feasible, terraces 
and contour farming can be used to protect these soils 
against erosion by water. Additions of barnyard ma- 
nure increase fertility and organic-matter content. 
Most crops respond to additions of nitrogen, phos- 
phorus, iron, and zinc. 


CAPABILITY UNIT [Ve-9 DRYLAND 


The one soil in this unit, Coly silt loam, 5 to 9 percent 
slopes, eroded, is a deep, strongly sloping, well drained 
soil on upland breaks. It is silt loam throughout the 
profile. The surface layer is thin, and the soil is cal- 
careous to the surface. 

This soil is easy to work. It absorbs moisture easily 
and releases it readily to plants. Runoff is medium. 
Permeability is moderate. Available water capacity is 
a Natural fertility and organic-matter content are 
ow. 

Water erosion is the principal hazard in cultivated 
areas. Soil blowing is also a problem. The low organic- 
matter content is a concern in management especially 
if herbicides are used. The level of fertility and the 
organic-matter content should be increased. Moisture 
is often inadequate since much of the rainfall is lost 
through runoff, 

Close grown crops are best suited since they reduce 
the hazard of erosion. Wheat, forage sorghum, and 
alfalfa are the usual crops grown. A cover of per- 
manent vegetation, such as grass or trees, is often 
best because the soil is marginal for cultivation. 

Contour farming and terracing conserve moisture 
and control runoff. Stubble mulching and returning 
residue to the soil help in controlling soil blowing. 
They also maintain or increase the organic-matter 
content. Crops respond well to barnyard manure and 
commercial fertilizer. Nitrogen, phosphorus, iron, and 
zine are the most commonly needed elements. 


CAPABILITY UNIT VYw-7 DRYLAND 


Only Wet alluvial land is in this unit. It is on bottom 
land that is very poorly drained. It is stratified 
throughout the profile with sediments ranging from 
loam to silty clay loam. 

This land is too wet to be tilled. Permeability is 
moderate unless the soil material is saturated. Runoff 
is very slow. Organic-matter content is moderate or 
high, and natural fertility is high. 

Wetness is a severe hazard. The water table is at 
the surface early in spring and rarely fluctuates below 
a depth of 30 inches. Frequent flooding is a hazard. 

The vegetation is mostly prairie cordgrass and other 
grasses that can tolerate a high degree of wetness. 

Wet alluvial land is best suited to grazing or to 
habitat for wildlife. During seasons of heavy rain- 
fall it is even too wet for grazing. A tile drainage 
system to lower the water is usually impossible be- 
cause adequate outlets are not available. 


CAPABILITY UNIT ViIe-1 DRYLAND 


This unit consists only of Uly and Coly silt loams, 9 
to 20 percent slopes. These are deep, moderately steep, 
well drained soils on uplands. They are silt loam 
throughout the profile. 


26 SOIL SURVEY 


i a 


Figure 11.—This kind of landscape is generally used as rangeland. The range is in good condition. The soil is Coly and Uly silt 
loams, 9 to 30 percent slopes. 


These soils absorb moisture easily and release it 
readily to plants, Runoff is rapid. Permeability is mod- 
erate. Available water capacity is high. Organic-matter 
content is low or moderately low, and natural fertility 
is low or medium. 

Erosion by water is the principal hazard. Conserv- 
ing moisture is important for high production of grass. 

These soils are generally unsuited to cultivated crops 
because they are too steep and the erosion hazard is 
too severe. They are best suited to native grass for 
grazing or hay. They also provide wildlife habitat and 
recreation areas, 

Leaving sufficient growth to prevent erosion and 
conserve moisture is needed in grazed areas. Proper 
grazing use and a planned system of grazing are im- 
portant. 


CAPABILITY UNIT Vle~9 DRYLAND 


In this unit are deep, moderately steep to steep, well 
drained to somewhat excessively drained soils on up- 
lands that are silt loam throughout the profile. 

These soils absorb moisture easily and release it 
readily to plants. Runoff is rapid. Permeability is mod- 
erate. Available water capacity is high. Organic-matter 


content is low or moderately low, and natural fertility 
is low or medium. 

Erosion by water is the principal hazard. The nar- 
row bottoms of canyons are flooded for short duration 
following heavy rainfall. Gullies have formed along 
the sides and at the heads of drains in some canyons. 
Maintaining an adequate grass cover prevents serious 
water erosion. 

These soils are generally unsuited to cultivated 
crops because they are so easily eroded. Most areas are 
in native grass and are used for grazing cattle (fig. 11). 
A few are cultivated but should be reseeded to native 
grass. 

Proper grazing, deferred grazing, and planned graz- 
ing maintain or improve the range condition and thus. 
prevent serious water erosion. Overfalls at the heads” 
of deep gullies can be controlled by constructing ter- 
races and diversions on the adjacent cropland areas. 
Sites for stockwater dams, grade control structures, 
and flood detention dams are readily available. 


CAPABILITY UNIT Viw-7 DRYLAND 


Only Broken alluvial land is in this unit. It is deep 
soil material on bottom land. It is basically silt loam, 
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but in some areas it is sandy. In most areas it is deeply 
entrenched by meandering stream channels. Abrupt 
sloping channel breaks and uneven topography adja- 
cent to the channels are characteristic features. 

In most areas permeability is moderate and avail- 
able water capacity is high. Runoff is slow to rapid, 
depending on the slope. Moisture is easily absorbed 
and readily realeased to plants. Organic-matter con- 
tent is moderate, and natural fertility is medium or 
high. 

Frequent flooding is a severe hazard. Streambank 
erosion, flood sediment, and debris are the principal 
hazards. Most areas are difficult to reach with farm 
equipment and are too small to economically farm. 

Broken alluvial land is best suited to grass or trees. 
Wooded or brushy areas that are not used for grazing 
provide excellent habitat for wildlife. 

Thinning or removing trees and brush can greatly 
improve the native grass vegetation for grazing. Keep- 
ing the stream channels clear of rubbish and fallen 
trees lessens the overflow hazard. 


CAPABILITY UNIT VIfe-5 DRYLAND 


Only Rough broken land, sandy, 30 to 60 percent 
slopes, is in this unit. This land, which is windblown 
sand deposited over loess, has canyon type topography. 
The surface layer is very fine sand, loamy very fine 
sand, or very fine sand. The underlying material is 
very fine sand. 

Permeability is moderately rapid or rapid. Avail- 
able water capacity is low. There is little runoff in 
areas of this porous material. Moisture is absorbed 
readily and is released easily to plants. Organic-matter 
content and natural fertility are low. 

Soil blowing is the principal hazard. Low fertility 
and low available water capacity are concerns in man- 
agement. In places overgrazing causes blowouts, 

This land is best suited to grazing. The entire acre- 
age is in native grass. In many areas, it is difficult for 
cattle to graze because slopes are too steep. Proper 
range management that leaves half the vegetation af- 
ter grazing maintains a plant cover and prevents soil 
blowing and blowouts. 


CAPABILITY UNIT Vife-7 DRYLAND 


Only Rough broken land, loess, 30 to 60 percent 
slopes, is in this unit, This is deep loess material that 
has a silt loam texture. Slopes are very steep and cat- 
steps caused by soil slippage are common. 

Permeability is moderate. Available water capacity 
is high. Runoff is rapid on the very steep slopes. Mois- 
ture is released readily to plants. The organic-matter 
content and natural fertility are both low. The slopes 
are too steep to be tilled. 

Erosion by water is the principal hazard. Overfalls 
caused by gully erosion at the heads of canyons and 
in the bottoms of canyons are a serious concern in 
management. 

This land is suitable for grazing or as habitat for 
wildlife. The plant cover is native grass and a few 
redcedars. 

Range management that maintains a good cover of 
grass reduces the hazard of erosion and conserves 
moisture. Controlling runoff from adjoining cropland 


areas by using terraces, diversions, and conservation 
tillage controls gully erosion at the heads of canyons. 
Many areas provide suitable sites for stockwater dams, 
grade control structures, and flood detention reser- 
voirs. Reseeding the very steep slopes with ordinary 
field equipment is usually not possible. 


CAPABILITY UNIT VIIs-3 DRYLAND 


Only Rough broken land, caliche, 80 to 60 percent 
slopes, is in this unit. It consists of numerous limy 
sandstone outcrops and thin deposits of unconsoli- 
dated limy material in pockets between the rock out- 
crops. It occurs in canyons where slopes are very steep. 

Permeability is moderate or moderately rapid be- 
tween the rock outcrops. Available water capacity is 
very low. Runoff is very rapid. 

Controlling erosion, preventing runoff, and protect- 
ing the grass are the main concerns in management. 
This land is suitable for grazing, habitat for wildlife, 
or recreation. A good cover of grass in areas between 
the bedrock reduces runoff and prevents erosion. Pro- 
per grazing reduces erosion and conserves moisture. 
Most areas are too steep and‘ rough for the use of 
machinery and the seeding of grasses. 

Stockwater dams can be built in some areas to pro- 
vide water for livestock and wildlife. 


Irrigated crops 


The irrigated soils of Frontier County are in valleys 
and in upland areas where irrigation water is avail- 
able. Water for irrigation is derived almost entirely 
from deep wells. Power for pumping is supplied mainly 
by electricity or natural gas. 

The kind of crop grown commonly determines the 
kind of irrigation. For example, the method used to 
irrigate a row crop generally differs from that used 
to irrigate a close-sown or a pasture crop. Furrow 
irrigation is most common for row crops. The water 
is applied to furrows between the rows by gated pipe 
or by siphon tubes. Furrow irrigation works well on 
nearly level to very gently sloping soils. Where the 
furrow slope is 1.5 percent or more, soil erosion is 
likely to be excessive, and other irrigation systems 
should be considered. 

In border irrigation, flooding is controlled by bor- 
ders or small dikes along the sides of narrow strips. 
Irrigation water flows as a thin uniform sheet and is 
absorbed by the soil as it advances across the strip. 
The strips need to be leveled and of uniform grade. 
Border irrigation is well suited to such soils as Hall 
silt loam, 0 to 1 percent slopes, and Holdrege silt loam, 
1 to 3 percent slopes. 

In sprinkler irrigation a series of small sprinklers 
is spaced along distribution pipes. Sprinklers apply 
water at a rate that the soil can absorb. They can be 
used on the more sloping soils as well as on the nearly 
level soils. Sprinklers can also be adapted to’ sandy 
soils where the intake rate is so high that furrows are 
not practical. Such soils as Jayem loamy very fine sand, 
1 to 3 percent slopes, are well suited to sprinkler irri- 
gation. Because the water can be carefully controlled, 
sprinkler systems have special uses in conservation 
farming, such as establishing pastures on moderately 
steep slopes and irrigating sandy or steep soils in areas 
where other systems are not suitable. In summer, how- 
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ever, some water is lost through evaporation, and wind 
drift can cause an uneven application of water under 
some sprinkler systems. 

Sprinkler systems are of two general types. One type 
operates in sets. The sets operate at certain locations 
until a specified amount of water is applied. The other 
type is a center pivot system, which is a moving system 
that revolves around a central pivot. 

A soil can hold only a limited amount of water. 
Irrigation water, therefore, is applied at intervals that 
will keep the soil moist at all times, The interval varies 
according to the crop and to the time of the year. 
Water should be applied only as fast as the soil can 
absorb it. A deep, irrigated soil, such as McCook silt 
loam, 0 to 1 percent slopes, holds about 2 inches of 
available water per foot of soil depth. Thus, a soil that 
is 4 feet deep and is planted to a crop that sends its 
roots to that depth can hold about 8 inches of avail- 
able water for that crop. 

The best efficiency is obtained if irrigation is begun 
when about half of the stored water has been used by 
the plants. Thus, if a soil holds 8 inches of available 
water, irrigation should generally be started when 
about 4 inches has been removed. 

The management needed would control or regulate 
the application of water in such a way that a good 
crop growth is obtained without wasting water and 
without eroding the soil. Adjusting the size of the 
furrow streams or the sprinkler rate is needed in order 
to apply the water thoroughly and to moisten the soil 
without causing excessive runoff or erosion. An irri- 
gation re-use system offers an opportunity to recycle 
the runoff water back into the system to irrigate the 
same or other nearby fields. 

Assistance in the planning and layout of an irriga- 
tion system is available through the local office of the 
Soil Conservation Service or the county agricultural 
agent. Estimates concerning the cost of equipment can 
be obtained from local irrigation equipment dealers 
and manufacturers. 

Irrigated soils generally produce higher yields than 
dryfarmed soils, More plant nutrients, especially ni- 
trogen and phosphorus, are removed when irrigated 
crops are harvested. Returning all crop residue to the 
soil and adding manure and commercial fertilizer help 
supply plant nutrients, An adequate supply of nitrogen 
is needed. Soils disturbed during land leveling, partic- 
ularly when topsoil has been removed, will generally 
respond to an application of phosphorus, zinc, and iron. 
The kind and amount of fertilizer needed for specific 
irrigated crops should be determined by soil tests. 

The principal crops irrigated in Frontier County are 
corn, alfalfa, and sorghums, both grain and forage 
varieties. Small acreages of pasture grasses are also 
irrigated. The cropping sequence on soils well suited 
to irrigation consists mainly of row crops. A change 
from corn to alfalfa controls disease and the insects 
commonly present when the same crop is grown year 
after year on the same soil. Very gently sloping soils, 
such as Jayem loamy very fine sand, 1 to 3 percent 
slopes, and Holdrege silt loam, 1 to 8 percent slopes, 
are subject to water erosion if row crops are planted 
up and down the hill. Such soils are best suited to a 
cropping sequence that includes several years of row 
crops followed by 3 to 5 years of hay and pasture. 


Close grown crops, such as alfalfa or a mixture of 
alfalfa and grass, can be grown and used for hay. 
Such soils as Uly silt loam, 8 to 6 percent slopes, 
eroded, and Sarben loamy very fine sand, 3 to 9 per- 
cent slopes, are better suited to close sown crops than 
to row crops. 

_ Use and management of the irrigated soils in Fron- 
tier County is suggested by capability unit on the pages 
that follow. The soils in each unit require similar man- 
agement and have similar limitations. 

The names of all the soils in any given capability 
unit can be found in the Guide to Mapping Units at 
the back of the survey, All soils in Nebraska are as- 
signed to irrigation design groups, which are described 
in the Irrigation Guide for Nebraska. The arabic num- 
ber in the capability unit indicates the design group. A 
copy of the Irrigation Guide is available in each field 
office of the Soil Conservation Service in Nebraska. 


CAPABILITY UNIT I-4 IRRIGATED 


In this unit are nearly level, deep, well drained soils 
on uplands. The surface layer is silt loam, and the 
subsoil is silt loam or silty clay loam. The underlying 
material is silt loam. 

These soils are easy to work and have good tilth. 
The water intake rate is moderately low. Runoff is 
slow. Permeability is moderate or moderately slow. 
Available water capacity is high. Organic-matter con- 
tent is moderate, and natural fertility is high. 

These soils have few limitations under irrigation. 
Tailwater and runoff from excessive rainfall after ir- 
rigation can be a problem. 

These soils are well suited to corn, sorghum, and 
alfalfa. They are also suited to all other crops com- 
monly grown in the county. Borders, furrows, and 
sprinklers are suitable for irrigating. Some land level- 
ing is generally needed for satisfactory operation of 
border and furrow systems. The rate of water appli- 
cation must not exceed the intake rate of the soil. An 
irrigation re-use system can lessen runoff and return 
excess water back into the irrigation system. 


CAPABILITY UNIT I-6 IRRIGATED 


In this unit are nearly level, deep, well drained soils 
on stream terraces and bottom land. The surface layer 
and subsoil are silt loam. The underlying material is 
silt loam or very fine sandy loam. 

These soils are easily worked and have good tilth. 
The water intake rate is moderate, and moisture is 
readily released to plants. Runoff is slow. Permeability 
is moderate. Available water capacity is high. Organic- 
matter content is moderate, and natural fertility is 
high or medium. 

These soils have few limitations under irrigation. 

Maintaining or improving the organic-matter content 
and level of fertility is a concern of management. 
_ These soils are suited to all crops commonly grown 
in the county, but they are best suited to corn, sor- 
ghum, or alfalfa. Deep rooted crops, such as alfalfa, 
obtain moisture from the water table. 

The organic-matter content and fertility level can 
be maintained by returning crop residue to the soil 
and applying fertilizer. A cropping sequence that in- 
cludes alfalfa builds up the organic-matter content and 
fertility and helps control plant diseases. Some land 
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leveling may be needed to evenly distribute water if 
border or furrow irrigation is used. Sprinkler irriga- 
tion is also suited to these soils. The rate of water 
application must not exceed the intake rate of the soil. 


CAPABILITY UNIT Ile—4+ IRRIGATED 


In this unit are deep, well drained, very gently slop- 
ing soils on uplands. The surface layer is silt loam, 
and the subsoil is silt loam or silty clay loam. The 
underlying material is silt loam. 

These soils are easy to work and have good tilth. The 
water intake rate is moderately low, and water is re- 
leased readily to plants. Runoff is slow to medium. Per- 
meability is moderate or moderately slow. Available 
water capacity is high. Organic-matter content is mod- 
erate, and natural fertility is high. 

Water erosion is the principal hazard. The water 
intake rate is slightly lower in eroded areas where the 
subsoil is mixed with the surface layer. Tailwater and 
runoff from excessive rainfall after irrigation can be 
a problem. Carryover of herbicides can be a problem 
in eroded areas where the organic-matter content is 
lower. 

These soils are suited to all crops commonly grown 
in the county. Corn, grain sorghum, and alfalfa are 
usually grown under irrigation. 

Selecting the proper irrigation system according to 
the type of crop and the slope is especially important 
in controlling water erosion. Border and furrow irri- 
gation can be used if the slope and the length of run 
can be adjusted to minimize erosion. Land leveling or 
benching to reduce the hazard of erosion and to allow 
amore uniform distribution of water should be consi- 
dered. An irrigation re-use system can lessen runoff 
and return excess water back into the irrigation sys- 
tem. Sprinkler irrigation is also suited to these soils. 
The rate of water application must not exceed the in- 
take rate of the soil. 

Returning crop residue to the soil and applying fer- 
tilizer maintain fertility. Including a legume or a grass- 
legume mixture in the cropping system maintains fer- 
tility as well as tilth. Rotating crops controls diseases 
and insects. Care is needed in applying herbicides. The 
application must not be too high in eroded areas. 


CAPABILITY UNIT Me-6 IRRIGATED 


In this unit are very gently sloping, deep, well 
drained soils on foot slopes and stream terraces. The 
surface layer and subsoil are silt loam. The underlying 
material is silt loam and very fine sandy loam. 

These soils are easy to work and have good tilth. The 
intake rate is moderate, and moisture is released read- 
ily to plants. Runoff is slow to medium. Permeability 
is moderate. Available water capacity is high. Organic- 
matter content is moderate or moderately low, and nat- 
ural fertility is medium or high. 

Erosion by water is the principal hazard. Runoff from 
higher lying areas can erode these soils or deposit lay- 
ers of silt on the surface. Maintaining the organic- 
matter content and fertility is a concern in 
management, 

These soils are suited to most crops commonly grown 
in the county. Corn, grain sorghum, and alfalfa are usu- 
ally grown under irrigation. 


Borders, furrows, and sprinklers are suitable for irri- 
gating. If borders or furrows are used, the slope and 
length of the row must be considered to minimize ero- 
sion. Contour furrowing or contour bench leveling helps 
in controlling erosion and allows better water distribu- 
tion. Runoff from fields above these soils can be con- 
trolled by diversions and terraces in those fields. 

Fertility can be maintained or improved by commer- 
cial fertilizer and barnyard manure. A cropping se- 
quence that includes legumes or grasses increases the 
organic-matter content and maintains good tilth. Care 
is needed in applying herbicides. The application must 
not be too high in areas where the organic-matter con- 
tent is moderately low. 


CAPABILITY UNIT I[w-6 IRRIGATED 


In this unit are nearly level, deep soils on bottom 
land. They are subject to a moderately high water table 
or are occasionally flooded. The surface layer is silt 
loam, The underlying material is silt loam or very fine 
sandy loam. 

Unless wet, these soils are easily worked. The water 
intake rate is moderate, and moisture is released read- 
ily to plants. Runoff is slow. Permeability is moderate. 
Available water capacity is high. Organic-matter con- 
Lat is medium, and natural fertility is medium or 

igh. 

In some areas the water table fluctuates from a depth 
of 3 feet in spring to 6 feet in fall, and wetness is the 
principal hazard. In others, the principal hazard is 
caused by damaging floods that occur about 1 year in 4, 
mainly in June or July. 

These soils are suited to corn, grain or forage sor- 
ghum, alfalfa, and grass. 

Irrigation is not always beneficial in areas where the 
water table is moderately high because it raises the 
water table. Where suitable outlets are available, tile 
drains help to lower the water table and control wet- 
ness. All areas in this unit are subject to occasional 
flooding. Flooding is best controlled by preventing run- 
off from the uplands. This can be done through proper 
tillage, terracing cultivated fields, proper range man- 
agement, and flood detention dams in the major drain- 
ageways. Dikes are beneficial on some bottom land 
fields. Border, furrow, and sprinkler irrigation are suit- 
able. Some land leveling may be needed for furrow or 
border systems. 


CAPABILITY UNIT Hle—4 IRRIGATED 


This unit consists of deep, gently sloping, well 
drained soils on uplands. The surface layer is silt loam, 
and the subsoil is silt loam or silty clay loam. The 
underlying material is silt loam. Some of these soils are 
eroded. 

These soils are easy to work, but the eroded soils 
tend to clod if tilled when wet. The intake rate is 
moderately low, but moisture is released readily to 
plants. Runoff is medium. Permeability is moderate or 
moderately slow. Available water capacity is high. 
Organic-matter content is moderate, and natural fer- 
tility is high. 

Water erosion is the principal hazard in cultivated 
areas. Soil blowing is only a minor hazard. Maintaining 
fertility and improving organic-matter content, espe- 
cially in eroded areas, is a concern of management. 
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Care is needed in applying herbicides. The application 
must not be too high, especially in eroded areas. 

These soils are suited to all crops commonly grown 
in the county. Legumes or grass-legume mixtures 
should be included in the cropping system. 

Under gravity irrigation, contour furrows supple- 
mented with terraces is beneficial in irrigating row 
crops. Bench leveling can be used to shape the surface 
of the soil so that any type of gravity system can be 
used. Under sprinkler irrigation, terracing and contour 
farming are needed to control water erosion. Under all 
kinds of irrigation, however, the rate of water applica- 
tion must not exceed the intake rate of the soil. Conser- 
vation tillage that keeps sufficient crop residue on the 
surface helps to control both wind and water erosion. 
Returning crop residue to the soil and applying fer- 
tilizer help in maintaining fertility. Applying barn- 
yard manure in eroded areas improves organic-matter 
content and tilth. 


CAPABILITY UNIT Ilfe~6 IRRIGATED 


In this unit are gently sloping, deep, well drained 
soils on uplands and foot slopes. They are silt loam 
throughout the profile. Some areas are eroded. 

These soils are easy to work. The intake rate is 
moderate, and moisture is released readily to plants. 
Runoff is medium. Permeability is moderate. Available 
water capacity is high. Organic-matter content is mod- 
erate or moderately low, and natural fertility is me- 
dium to high. 

Erosion by water is the principal hazard in irri- 
gated areas. Some areas receive runoff from higher ly- 
ing areas. Soil blowing can bea hazard unless the 
surface is protected. Maintaining the organic-matter 
content and fertility is a concern of management. 

Corn, grain or forage sorghum, alfalfa, and grass are 
suited to these soils. On upland sites where the soils 
are eroded, close grown crops are best suited. 

Under sprinkler irrigation, terracing, conservation 
tillage, and contour farming are needed to control wa- 
ter erosion. Sprinkler irrigation is best suited unless 
the soils are bench leveled. Bench leveling alters the 
surface of the land so that furrow directions are at a 
low grade and thus help in controlling water erosion. 
In some higher areas, diversions and terraces are 
needed to control runoff. Fertilizer and barnyard ma- 
nure maintain or improve fertility. Legumes and grasses 
build up the organic-matter content and improve soil 
tilth. Care is needed in applying herbicides to eroded 
areas. The application must not be too high in areas 
where the organic-matter content is moderately low. 


CAPABILITY UNIT Ile-8 IRRIGATED 


In this unit are nearly level and very gently sloping, 
deep, well drained soils on uplands. The surface layer 
is loamy very fine sand, and the subsoil or transition 
layer is very fine sandy loam, The underlying material 
is loamy very fine sand. ; 

These soils are easy to work. The intake rate is mod- 
erately high, and moisture is released readily to plants. 
Runoff is slow. Permeability is moderately rapid. Avail- 
able water capacity is moderate. Organic-matter con- 
tent is moderate or moderately low, and natural fer- 
tility is medium or high. 

Soil blowing is the principal hazard. Water erosion 


is a hazard if heavy rainfall occurs after the soil is 
already saturated with irrigation water. Maintaining 
soil fertility and organic-matter content is a concern 
of management. 

Crops that leave a large amount of crop residue are 
best suited to these soils. Corn, sorghum, alfalfa, and 
grass are usually grown. 

Sprinkler irrigation is well suited to these soils be- 
cause of the moderately high intake rate and uneven 
topography. Areas that have been leveled can be irri- 
gated by border, furrow, or corrugation systems. Short 
runs, large streams, and frequent irrigation are needed 
in any gravity system. Including a legume or a legume- 
grass mixture in the cropping system, making use of 
crop residue, stripcropping in a narrow field pattern, 
and conservation tillage help in controlling erosion. 
Barnyard manure or commercial fertilizer is needed 
to maintain soil fertility. 


CAPABILITY UNIT IIw-2 IRRIGATED 


The one soil in this unit, Fillmore silt loam, 0 to 1 
percent slopes, is a deep, poorly drained, nearly level 
soil in upland depressions. The surface layer is silt 
loam, and the subsoil is silty clay and silty clay loam. 
The underlying material is silt loam. 

This soil is difficult to work because of wetness. The 
intake rate is low, and moisture is released slowly to 
plants. Runoff is ponded. Permeability is very slow. 
Available water capacity is moderate. Organic-matter 
content is moderate, and natural fertility is medium. 

Wetness caused by very slow internal drainage and 
run-in water from higher lying areas is the principal 
hazard. 

Because areas of this soil are small and isolated, they 
are sometimes farmed in fields of surrounding good 
cropland. Corn and sorghum are the main crops in irri- 
gated areas. This soil is also suited to alfalfa and grass. 

Controlling runoff on the adjacent higher slopes by 
using terraces and diversions is the best way to protect 
this soil against flooding. Where suitable outlets are 
available, drainage ditches can be provided to keep wa- 
ter from ponding. Wetness can also be controlled by 
leveling and filling the depressions. Gravity and sprin- 
kler systems can be adapted to this soil. The rate of 
water application can be adjusted so that it does not 
exceed the intake rate of the soil. Barnyard manure, 
alfalfa or grass legume mixtures, and conservation 
tillage to keep crop residue on the surface improve soil 
tilth and the intake rate. This soil should not be worked 
when wet. 


CAPABILITY UNIT IVe-6 IRRIGATED 


In this capability unit are strongly sloping, deep, 
well drained soils on uplands. They are silt loam 
throughout the profile. Many areas are eroded and have 
a calcareous surface layer. 

These soils are easy to work. The intake rate is mod- 
erate, and moisture is released readily to plants. Run- 
off is medium. Permeability is moderate. Available 
water capacity is high. Organic-matter content is 
Ee ele low or low, and natural fertility is medium 
or low. 

Water erosion is a very serious hazard in cultivated 
areas. Soil blowing can also be a hazard unless the sur- 
face is protected. The moderately low to low organic- 
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matter content and the low fertility are concerns of 
management. 

Small grains, alfalfa, and tame grass are the crops 
best suited to irrigation. Row crops are not suitable. 

The sprinkler system is a well suited method of irri- 
gation. Terraces, diversions, and conservation tillage 
are needed to control: water erosion. Grassed water- 
ways carry away excess water, Returning crop residue 
to the soil and growing grass and legumes help in con- 
trolling soil blowing and increase organic-matter 
content and fertility. 

Nitrogen and phosphorus are generally needed on 
these soils. Care is needed in applying herbicides. 
The application must not be too high in areas where the 
organic-matter content is moderately low. 


CAPABILITY UNIT IVe-& IRRIGATED 


The one soil in this unit, Sarben loamy very fine 
sand, 3 to 9 percent slopes, is a deep, well drained, 
gently sloping to strongly sloping soil on uplands. The 
surface layer and transition layer is loamy very fine 
sand. The underlying material is loamy very fine sand 
in the upper part and very fine sand in the lower part. 

This soil is difficult to work. Tilth is generally poor 
because of the loose consistence of the surface layer. 
The intake rate is moderately high, and moisture is 
released readily to plants. Runoff is medium. Permea- 
bility is moderately rapid. Available water capacity is 
i Organic-matter content and natural fertility are 
ow. 

Soil blowing is a serious hazard unless the surface is 
protected. Erosion by water can also be a hazard, es- 
pecially if there is excessive rainfall after irrigation. 
Increasing the supply of organic matter and the level 
of fertility is needed. 

Alfalfa, grass, and small grain are suited to this soil. 

Sprinkler irrigation is well suited to this soil because 
of the moderately high intake rate and strong slopes. 
Because of the low available water capacity, frequent 
irrigation is needed. Maintaining a cover of crops, 
grass, or crop residue reduces the risk of soil blowing. 
Grass or legumes are best suited to this soil because 
they reduce the hazards of wind and water erosion and 
build up the organic-matter content and fertility. 
Barnyard manure and commercial fertilizer also in- 
crease fertility. 


Predicted yields 


Crop yield predictions are an important interpreta- 
tion that can be made from a soil survey. The predicted 
yields per acre for the principal crops in Frontier 
County are given in table 2. These predictions are based 
on average yields for seeded acres over the most recent 
5-year period. They do not represent anticipated yields 
that might be obtained under a new and possibly dif- 
ferent technology. 

Yields for various crops were derived from informa- 
tion obtained from interviews with farmers, directors 
of the Natural Resource Districts, representatives of 
the Soil Conservation Service and Agriculture Exten- 
sion Service, and others familiar with the soils and 
agriculture of the county. Yield information from the 
Agriculture Stabilization and Conservation Service and 
research data from Agricultural Experiment Stations 


were also used. Yield records, trends, research, and 
experience were considered. 

Crop yields are influenced by many factors. Some of 
the most influential soil features are depth, texture, 
slope, and drainage. Erosion, available water capacity, 
permeability, and fertility are also important. Manage- 
ment practices, such as the cropping pattern, timely 
fieldwork, plant population, and crop variety affect 
crop yields. Weather is significant both on a day to 
day basis, and for longer seasonal or yearly fluctua- 
tions. All were considered in preparing table 2. 

The yields listed are those predicted where a high 
level of management is used. Under high level manage- 
ment, fertility is maintained and fertilizer or lime is 
applied at rates indicated by soil tests and field ex- 
periments; crop residue is returned to the soil to 
improve tilth and maintain or increase the organic- 
matter content; adapted varieties of seed are used, and 
plant populations are optimum; weeds, insects, and 
diseases are well controlled. In irrigated areas, water 
is applied at the proper time and in the proper amounts. 
Water erosion and soil blowing are controlled. If 
needed, drainage is provided. Tillage and seeding prac- 
tices are performed at the proper time and are ade- 
quate. The soil is protected from deterioration and 
farmed according to its capacity. 

One of the best uses for the yield table is to compare 
the productivity of one soil with that of other soils in 
the county. The table in no sense recommends, and the 
yields listed do not apply to specific farms. 

Yields in any one year on a particular soil may vary 
considerably from the figures listed, as a result of 
weather, sudden infestations of diseases or insects, or 
other unpredictable hazards. By using long-time aver- 
ages, it is possible to consider such hazards in predict- 
ing crop yields. 

Improved technology may make predictions in table 
2 obsolete in a few years. Yield data will then need to be 
updated as knowledge is gained and improvements in 
technology show the need. 


Range® 


Range is approximately 55 percent of the agricul- 
tural acreage in Frontier County. It occurs as scattered 
areas throughout the county, but is mostly concentrated 
along the narrow divides and canyons of the loess up- 
lands. It is generally land that is not suitable for culti- 
vation. The major soil associations in range are 
Coly-Uly-Rough broken land, loess, and Uly-Coly-Hold- 
rege. 

T ivestoal, mainly cow and calf herds, is the largest 
agricultural industry in the county. Calves are sold in 
fall as feeders. The range is generally grazed from 
late in spring to early in fall. Livestock spend the rest 
of the year grazing grain sorghum or the corn after- 
math in fall. They are fed hay or silage in winter. 

Management practices that maintain or improve the 
range condition and are needed on all rangeland, in- 
clude proper grazing use, or grazing at an intensity 
that maintains enough cover to protect the soil and 
maintain or improve the quantity and quality of de- 
sirable vegetation; deferred grazing, or postponing 

“Prepared by PeTER N. JENSEN, range conservationist, Soil 
Conservation Service. 
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TABLE 2.—Predicted average yields per acre of principal crops under high management 


[Absence of figure indicates that the crop is not suited to the soil, the crop is not commonly grown, or irrigation is not practical] 


Corn . Alfalfa hay 
Mapping unit Pectin Wheat? 
Irrigated | Dryland Irrigated | Dryland 
Bu Bu Bu Bu Tons Tons 
Brokenalluvial land! 222ss-2snssssssecescsdcntose see oe renedeeeec edeaseesed Leese eos 
Coly silt loam, 5 to 9 percent slopes, eroded! Soest siete Ib Sec 15 24 20 8.0 0.8 
Coly silt loam, 9 to 20 percent slopes, eroded ---------------|______-____|_______---_|____ LL 
Coly and Uly silt loams, 9 to 30 percent slopes ---__---------|_--__-_____|_____--_-_|----------|-.-_--_- |---| 
Fillmore silt loam, 0 to 1 percent slopes __-_---------------_- 100 25 85 380 4.0 2.0 
Hall silt loam, 0 to 1 percent slopes __-_--__----------------_ 140 35 45 40 5.5 28 
Hall silt loam, 1 to 3 percent slopes _-___----_---___~--_---- 135 32 “42 89 5,2 2.0 
Hall silt loam, 3 to 6 percent slopes ---_-------------------- 120 28 387 35 4.5 18 
Hobbs silt loam, occasionally flooded, 0 to 2 percent slopes _--- 180 40 45 40 5.5 3.0 
Holdrege silt loam, 0 to 1 percent slopes ~- 140 33 42 40 5.5 1.8 
Holdrege silt loam, 1 to 3 percent slopes -------------------- 135 30 40 38 5.0 2.0 
Holdrege silt loam, 1 to 3 percent slopes, eroded ----------~- 1380 27 38 35 4.8 1.8 
Holdrege silt loam, 8 to 6 percent slopes ---.---------------- 120 25 35 33 4.0 1.5 
Holdrege silt loam, 3 to 6 percent slopes, eroded --___--_----_ 110 23 82 380 3.7 1.2 
Hord silt loam, 3 to 6 percent slopes -.--------------------- 120 27 89 37 5.2 2.0 
Hord silt loam, terrace, 0 to 1 percent slopes ------~--------- 140 40 53 40 5.5 2.8 
Hord silt loam, terrace, 1 to 3 percent slopes ---------------- 135 38 48 38 5.0 25 
Jayem loamy very fine sand, 1 to 3 percent slopes ----------- 120 40 36 | 24 45 18 
McCook silt loam, 0 to 1 percent slopes ~~ 140 45 60 40 5.5 3.0 
McCook silt loam, 1 to 3 percent slopes -------------------- 135 83 45 388 5.0 25 
McCook silt loam, occasionally flooded, 0 to 2 percent slopes -— 140 40 45 40 5.5 3.5 
McCook silt loam, wet, 0 to 1 percent slopes _--------------- 140 90! |e teen |e eee ee oe 5.0 
Rough broken land, caliche, 30 to 60 percent slopes ---------~)----~----~-|------~--~|--------~_|-----_-_- |e ee 
Rough broken land, loess, 30 to 60 percent slopes ----------~-|----------|-------___|-------~-~|---_--__e_|eee 
Rough broken land, sandy, 30 to 60 percent slopes --------~~-|----------|------~___|.-------~-|-----_--___|_-- Lee 
Sarben loamy very fine sand, 8 to 9 percent slopes -----------|---------- 15 20 20 3.0 8 
Uly silt loam, 8 to 6 percent slopes, eroded ~----------------- 100 22 85 28 3.5 1.2 
Uly silt loam, 6 to 9 percent slopes — 20 30 26 3.3 1.0 
Uly and Coly silt loams, 6 to 9 percent slopes, eroded ~-__-.~.|---------- 18 25 23 8.0 38 
Uly and Coly silt loams, 9 to 20 percent slopes --.-----.-----|------~-~-|---------~|----------|----._____]---------_[__-______ 
Vetal loamy very fine sand, 0 to 8 percent slopes -----------_ 130 48 88 380 AB 2.0 
Wet alluvial land -.----------------------------~-----~---|---------- |--+----+--|----~-----|-----~----|-..-------|LLou_ 


*Wheat is raised under a fallow system; yields are those obtained every 2 years. 
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grazing or resting grazing land for a prescribed period ; 
and planned grazing, in which two or more grazing 
units are alternately rested from grazing in a planned 
sequence over a period of years. The rest period may be 
throughout the year or during the growing season of 
the key plants. 

The proper distribution of livestock in a range area 
can be improved by the correct location of fences, live- 
stock water developments, and salting facilities. 

Range seeding, or the “establishment by seeding or 
reseeding of native grasses, either wild harvest or im- 
proved strains, on land suited to range, improves range 
condition. Soils, such as Coly and Uly silt loams, 9 to 30 
percent slopes, and Coly silt loam, 9 to 20 per cent slopes, 
eroded, some areas of which are still cultivated, should 
be range seeded. The most important grasses in the 
seed mixture include big bluestem, little bluestem, in- 
diangrass, switchgrass, side-oats grama, blue grama, 
and western wheatgrass. 


Range sites and condition classes 


Different kinds of rangeland produce different kinds 
and amounts of native grass. For proper range man- 
agement, it is important to know the different kinds 
of rangeland, or range sites, and the native plants 
that can grow on each site. Management can then 
be used that will favor the growth of the best forage 
plants. 

Range sites are distinctive kinds of rangeland that 
differ in their ability to produce a significantly dif- 
ferent kind and proportion of climax, or original vege- 
tation. A significant difference is one great enough to 
require some variation in management, such as a dif- 
ferent stocking rate. Climax vegetation is the combi- 
nation of plants that originally grew on a given site. 
The most productive combination of range plants on 
a site is generally the climax type of vegetation. 

Range condition is classified according to the per- 
cent of vegetation on the site that is original or 
climax vegetation. This classification is used in com- 
paring the kind and amount of present vegetation 
with that which the site can produce, Changes in 
range condition are mainly caused by the intensity 
of grazing and drought. 

Climax vegetation may be altered by intensive graz- 
ing. Livestock graze selectively. They constantly seek 
the more palatable and nutritious plants. Plants react 
to grazing by decreasing, increasing, or invading. De- 
creaser and increaser plants are climax plants. Gener- 
ally, decreasers are the most heavily grazed and, 
consequently, the first to be injured by overgrazing. 
Increasers withstand grazing better or are less palat- 
able to the livestock. They increase under grazing and 
replace the decreasers. Invaders are normally weeds 
that become established after the climax vegetation 
has been reduced by grazing. 

Range condition is expressed in four range condition 
classes to show the present condition of the vegetation 
on a range site as related to the original vegetation. 
The condition is excellent if 76 to 100 percent of the 
vegetation is climax; good if 51 to 75 percent is climax; 
fair if 26 to 50 percent is climax; and poor if 0 to 25 
percent is climax. 

The range sites in Frontier County are described on 
the pages that follow. The descriptions include the 
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topography of each site, a brief description of the soils 
in each site, the dominant vegetation on the site when 
in excellent range condition, and the total annual pro- 
duction in pounds per acre of air-dry herbage when 
growing conditions are favorable and unfavorable. 

The names of the soils in the county and the given 
range site are listed on the “Guide to Mapping Units” 
at the back of this survey. 

WET LAND RANGE SITE 

Wet alluvial land, the only mapping unit in this site, 
is on bottom land. It is medium textured or mod- 
erately fine textured and very poorly drained. The high 
water table, which fluctuates between the surface and 
a depth of about 30 inches, primarily determines the 
kind of vegetation. 

The climax plant cover is a mixture of at least 65 
percent decreaser grasses, such as prairie cordgrass 
and reedgrasses, and 35 percent other perennial grass- 
like plants and forbs. Members of the sedge family 
are the principal increaser. If the site is in poor condi- 
tion, the typical plant community is Kentucky blue- 
grass, red clover, redtop, asters, dandelion, sparse 
amounts of prairie cordgrass, and members of the sedge 
family. 

If the site is in excellent range condition, the total 
annual production ranges from 5,000 pounds of air- 
dry herbage per acre in unfavorable years to 6,000 
pounds per acre in favorable years. 


SUBIRRIGATED RANGE SITE 


The one soil in this range site, McCook silt loam, 
wet, 0 to 1 percent slopes, is on bottom land. It is deep, 
somewhat poorly drained, and medium textured. The 
moderately high water table, which fluctuates between 
depths of 2 and 6 feet, primarily determines the kind 
of vegetation. 

The climax plant cover is at least 75 percent de- 
creaser grasses, such as big bluestem, indiangrass, 
switchgrass, little bluestem, prairie cordgrass, and 
Canada wildrye, and 25 percent other perennial 
grasses and forbs. Kentucky bluegrass, western wheat- 
grass, green muhly, and sedges are the principal in- 
creasers. If the site is in poor condition, the typical 
plant community is Kentucky bluegrass, redtop, fox- 
tail barley, dandelion, western ragweed, blue verbena, 
sparse amounts of western wheatgrass, and members 
of the sedge family. 

If the site is in excellent range condition, the total 
annual production ranges from 4,500 pounds of air- 
dry herbage per acre in unfavorable years to 5,500 
pounds per acre in favorable years. 


SILTY OVERFLOW RANGE SITE 

This occasionally flooded or frequently flooded range 
site is on bottom land. The soils are medium textured. 
Some areas are smooth and nearly level, whereas others 
have broken slopes caused by stream downcutting. 
The additional water received from periodic flooding 
or runoff, the deposits of silt, the high available water 
capacity, and the moderate infiltration rate primarily 
determine the kind of vegetation. 

The climax plant cover is at least 70 percent 
decreaser grasses, such as big bluestem, little bluestem, 
switchgrass, slender wheatgrass, and Canada wildrye, 
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and 30 percent other perennial grasses and forbs. West- 
ern wheatgrass, side-oats grama, Kentucky bluegrass, 
and sedges are the principal increasers. If the site is in 
poor range condition, the typical plant community is 
western wheatgrass, blue grama, Kentucky bluegrass, 
common ragweed, and members of the sedge family. 

If the site is in excellent range condition, the total 
annual production ranges from 3,500 pounds of air- 
dry herbage per acre in unfavorable years to 4,500 
pounds per acre in favorable years. 


CLAYEY OVERFLOW RANGE SITE 

The one soil in this range site, Fillmore silt loam, 
0 to 1 percent slopes, is in upland depressions. It is 
deep and nearly level. The surface layer is medium 
textured, and the claypan subsoil is fine and moder- 
ately fine textured. The very slow permeability and 
the ponding that occurs on this soil primarily deter- 
mine the kind of vegetation. 

The climax plant cover is at least 50 percent de- 
creaser grasses, such as big bluestem, switchgrass, lit- 
tle bluestem, and Canada wildrye, and 50 percent other 
grasses and forbs. Western wheatgrass, blue grama, 
buffalograss, Kentucky bluegrass, and sedges are the 
principal increasers. If the site is in poor range condi- 
tion, the typical plant community is Kentucky blue- 
grass, common ragweed, blue grama, buffalograss, and 
members of the sedge family. 

If the site is in excellent range condition, the total 
annual production ranges from 2,500 pounds of air- 
dry herbage per acre in unfavorable years to 4,000 
pounds per acre in favorable years. 


SILTY LOWLAND RANGE SITE 


This nearly level or very gently sloping range site 
is on bottom land, stream terraces, and foot slopes. 
The soils are deep and medium textured. The additional 
moisture received as runoff from adjoining higher 
areas, the high available water capacity, and the mod- 
erate infiltration rate primarily determine the kind of 
vegetation. 

The climax plant cover is at least 70 percent de- 
creaser grasses, such as big bluestem, little bluestem, 
switchgrass, and Canada wildrye, and 30 percent other 
grasses and forbs. Western wheatgrass, side-oats 
grama, blue grama, Kentucky bluegrass, and sedges 
are the principal increasers. If the site is in poor range 
condition, the typical plant community is Kentucky 
bluegrass, western wheatgrass, blue grama, common 
ragweed, and members of the sedge family. 

If the site is in excellent range condition, the total 
annual production ranges from 3,000 pounds of air- 
dry herbage per acre in unfavorable years to 4,500 
pounds per acre in favorable years. 


SANDS RANGE SITE 
Rough broken land, sandy, 30 to 60 percent slopes, is 
the only. mapping unit in this range site. Slopes are 
very steep and broken. The material is coarse tex- 
tured. The excessive drainage, the rapid infiltration 
rate, and the low available water capacity primarily 

determine the kind of vegetation. 
The climax plant cover is a mixture of at least 60 
percent decreaser grasses, such as sand bluestem, 
switchgrass, prairie junegrass, sand lovegrass, and 


Canada wildrye, and 40 percent other perennial 
grasses, forbs and shrubs, Little bluestem, prairie 
sandreed, needleandthread, blue grama, Scribner pan- 
icum, sand dropseed, and various sedges are the prin- 
cipal increasers. If the site is in poor range condition, 
the typical plant community is blue grama, hairy 
grama, sand dropseed, sand paspalum, Scribner pan- 
icum, and western ragweed. 

If the site is in excellent range condition, the total 
annual production ranges from 1,500 pounds air-dry 
herbage per acre in unfavorable years to 2,500 pounds 
per acre in favorable years. 


SANDY RANGE SITE 

This nearly level to very steep range site is on up- 
lands. The soils are deep. The surface layer and under- 
lying material are coarse textured, and the subsoil is 
moderately coarse textured. The good to excessive 
drainage and the moderately rapid infiltration rate 
primarily determine the kind of vegetation. 

The climax plant cover is a mixture of at least 65 
percent decreaser grasses, such as sand bluestem, lit- 
tle bluestem, switchgrass, side-oats grama, and 
prairie junegrass, and 85 percent perennial grasses 
and forbs. Blue grama, needleandthread, prairie sand- 
reed, sand dropseed, Scribner panicum, and various 
sedges are the principal increasers. If the site is in 
poor range condition, the typical plant community is 
blue grama, sand dropseed, Scribner panicum, and 
western ragweed. 

If the site is in excellent range condition, the total 
annual production ranges from 1,500 pounds of air- 
dry herbage per acre in unfavorable years to 3,000 
pounds per acre in favorable years. 


SILTY RANGE SITE 


This nearly level to steep range site is on foot slopes 
and uplands. The soils are deep, They have a medium 
textured surface layer, a medium textured or mod- 
erately fine textured subsoil, and medium textured un- 
derlying material. Lime is leached below a depth of 
10 inches. The medium textured surface layer, the 
high available water capacity, and the good drain- 
age primarily determine the kind of vegetation. 

The climax plant cover is a mixture of at least 65 
percent decreaser grasses, such as little bluestem, big 
bluestem, switchgrass, side-oats grama, and indian- 
grass, and 35 percent other perennial grasses, forbs, 
and shrubs. Blue grama, buffalograss, sand dropseed, 
western wheatgrass, and various sedges are the ‘prin- 
cipal increasers. If the site is in poor range condition, 
the typical plant community is blue grama, buffalo- 
grass, sand dropseed, perennial three-awn, and west- 
ern ragweed. 

If the site is in excellent range condition, the total 
annual production ranges from 2,000 pounds of air- 
dry herbage per acre in unfavorable years to 3,500 
pounds per acre in favorable years. 


LIMY UPLAND RANGE SITE 
This strongly sloping to steep range site is on up- 
lands, The soils are deep and are medium textured 
throughout. They range from well drained to exces- 
sively drained. They are weakly developed and have 
lime at or near the surface. The limy soil condition, 
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the medium texture, and the high available water 
capacity primarily determine the kind of vegetation. 

The climax plant cover is a mixture of at least 80 
percent decreaser grasses, such as little bluestem, big 
bluestem, side-oats grama, plains muhly, switchgrass, 
and western wheatgrass, and 20 percent other peren- 
nial grasses, forbs, and shrubs. Blue grama, hairy 
grama, buffalograss, sand dropseed, and various 
sedges are the principal increasers. If the site is in 
poor range condition, the typical plant community is 
blue grama, buffalograss, sand dropseed, perennial 
three-awn, sedges, and western ragweed. 

If the site is in excellent range condition, the total 
annual production ranges from 1,500 pounds of air- 
dry herbage per acre in unfavorable years to 8,000 
pounds per acre in favorable years. 


SHALLOW LIMY RANGE SITE 


The only mapping unit in this range site, Rough 
broken land, caliche, 80 to 60 percent slopes, is near 
the base of canyon walls near Medicine and Red 
Willow Creeks. It consists of rock outcrop and very 
shallow soil material formed in the underlying cali- 
che. Water penetration and root development are 
limited. The low available water capacity, the limy soil 
condition, and the very shallow and shallow soil ma- 
terial primarily determine the kind of vegetation. 

The climax plant cover is a mixture of at least 70 
percent decreaser grasses, such as little bluestem, big 
bluestem, side-oats grama, prairie junegrass, plains 
muhly, and western wheatgrass, and 80 percent other 
perennial grasses, forbs, and shrubs. Blue grama, 
hairy grama, buffalograss, sand dropseed, and various 
sedges are the principal increasers. The site is rarely 
in poor range condition because it is nearly inac- 
cessible to livestock. 

If the site is in excellent condition, the total annual 
production ranges from 1,500 pounds of air-dry herb- 
age per acre in unfavorable years to 2,500 pounds per 
acre in favorable years. 


THIN LOESS RANGE SITE 


The only mapping unit in this range site is Rough 
broken land, loess, 30 to 60 percent. It is deep, medium 
textured, and calcareous. The very steep slopes and 
the medium textured soil material primarily deter- 
mine the kind of vegetation. 

The climax plant cover is a mixture of at least 75 
percent decreaser grasses, such as little bluestem, big 
bluestem, side-oats grama, plains muhly, needleand- 
thread, and western wheatgrass, and 25 percent other 
perennial grasses and forbs. Blue grama, hairy grama, 
sand dropseed, and various sedges are the principal 
increasers. If the site is in poor range condition, the 
typical plant community is blue grama, hairy grama, 
one dropseed, Kentucky bluegrass, and broom snake- 
weed. 

If the site is in excellent range condition, the total 
annual production ranges from 1,500 pounds of air-dry 
herbage per acre in unfavorable years to 2,250 pounds 
per acre in favorable years. 

The following list provides the common name and 
respective scientific name for plants referred to in the 
range section. 


Common name 
Asters 

Big bluestem 
Blue grama 


Scientific name 

Aster spp. L. 

Andropogon gerardi Vitman 

Bouteloua gracilis (H.B.K.) Lag. ex. 
Stend. 

Verbena hastata L. 

Gutierrezia sarothrae (Pursh) Britt. 
and Rusby 

Buchloe dactyloides (Nutt.) Engelm. 

Elymus canadensis L. 

Ambrosia artemisiifolia L. 

Taraxacum officinale Weber in Wiggers 

Hordeum jubatum L. 

Muhlenbergia racemosa (Mich.) B.S.F. 

Hairy grama Bouteloua hirsuta Lag, 

Indiangrass Sorghastrum nutans (L.) Nash 

Kentucky bluegrass Pow pratensis L. 

Little bluestem Andropogon scoparius Mischa. 

Needleandthread Stipa comata Trin. and Rupr. 

Perennial three-awn Aristida spp. L. 

Plains muhly Muhlenbergia cuspidata (Torr.) Rydb. 

Prairie cordgrass Spartina pectinata Link 

Prairie junegrass Koeleria eristata (L.) Pers. 

Prairie sandreed Calamovilfa longifolia (Hook.) Seribm. 

Red clover Trifolium pratense L. 

Reedgrasses Calamagrostis spp. Adans. 

Sand bluestem Andropogon hallii Hack. 

Sand dropseed Sporobolus eryptandrus (Torr.) A. Gray 

Sand paspalum Paspalum stramineum Nash 

Sand lovegrass Eragrostis trichodes (Nutt.) Wood 

Scribner panicum Panicum scribnerianum Nash 

Sedge family Cyperaceae 

Sedges Carex spp. L. 

Slender wheatgrass Agropyron trachycaulum (Link) Malte 

Side-oats grama Bouteoua curtipendula (Michx.) Torr. 

Switchgrass Panicum virgatum L, 

Western ragweed Ambrosia psilostachya DC. 

Western wheatgrass Agropyron smithii Rydb. 


Native Woodland and Windbreaks * 


Native woodland in Frontier County is limited to 
narrow strips along the larger streams. The most ex- 
tensive stands grow on bottom land along Medicine 
Creek. They are chiefly eastern cottonwood, American 
elm, willow, boxelder, green ash, and hackberry and 
some woody shrubs. They occur mainly on sandy al- 
luvial land. In the northwestern part of the county, 
native stands also occur on the Rough broken land 
part of the Coly-Uly-Rough broken land, loess, associa- 
tion. These stands, mainly on north exposures, con- 
sist of eastern redcedar (fig. 12), skunkbush sumac, 
and western snowberry. 

Early settlers in Frontier County planted trees for 
protection, shade, and fenceposts. Throughout the 
years, landowners have continued to plant trees to 
protect their buildings and livestock. Native trees and 
shrubs contribute much to the natural beauty of the 
landscape in Frontier County. They also provide food 
and cover for wildlife. 


Kinds of windbreaks 


Because of the scarcity of trees and the severe 
weather that prevails, windbreaks are needed for 
farmstead and livestock protection (fig. 13). Wind- 
breaks reduce home heating costs, control snowdrift- 
ing, reduce soil erosion, provide shelter for livestock, 
improve habitat for wildlife, and beautify the home 
and countryside. 

Narrow windbreaks or screen plantings are also use- 
ful in urban areas where they slow the windspeed, 


Blue verbena 
Broom snakeweed 


Buffalograss 
Canada wildrye 
Common ragweed 
Dandelion 
Foxtail barley 
Green muhly 


‘Prepared by Jamms W. Carr, JR., forester, Soil Conservation 


Service. 
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Figure 12.—Stand of eastern redcedar on Rough broken land, loess, 30 to 60 percent slopes, in the northwestern part of county. 


settle the dust, and reduce the noise level. Although 
trees are not easily established every year, the observ- 
ance of basic rules of tree culture can result in a high 
degree of tree survival. Healthy seedlings of adapted 
species properly planted in a well prepared soil and 
carefully tended after planting can survive and grow 
well, 


Growth of trees 


Table 3 lists the relative vigor and expected height 
of trees and shrubs at 20 years of age for species suited 
to windbreaks in Frontier County. Detailed measure- 
ments were taken for most tree and shrub species 
listed in this table. Some tree heights and vigor ratings 
however, are estimated. The soils in each group are 
similar in characteristics that affect the growth of 
trees. 

The ratings in table 3 are based on observations of 
relative vigor and general condition of the trees. 
Some species that have a rating of good are best 
suited to windbreaks on soils of that particular group. 
A rating of good indicates that one or more of the 
following conditions generally apply. Leaves (or 
needles) are normal in color and growth; small 
amounts of deadwood (tops, branches, and twigs) oc- 
cur in the live crown of the tree; and damage caused 
by disease, insects, and climate is limited. A rating of 
fair indicates one or more of the following conditions. 
Leaves (or needles) are normal in color and growth; 


substantial amounts of deadwood (tops, branches, and 
twigs) occur in the live crown; damage caused by 
disease, insects, and climate is moderate; and the 
current year’s growth is obviously less than normal. 
A rating of poor indicates one or more of the following 
conditions. Leaves (or needles) are abnormal in color 
and growth; large amounts of deadwood (tops, 
branches, and twigs) occur within the live crown; 
and damage caused by disease, insects, and climate is 
extensive. 

The conifers—cedar, pine, and Rocky Mountain ju- 
niper—are best suited as windbreaks, Measurement 
shows that these species, all native to Nebraska, are 
rated high in survival and vigor. These species hold 
their leaves through the winter, thus giving maximum 
protection when it is needed most. Table 3 also indi- 
cates several broadleaf tree species that are well suited 
as windbreaks in Frontier County. 

Eastern redcedar can reach a height of 25 to 30 feet 
at maturity. Rocky Mountain juniper attains a slightly 
lower height. Ponderosa pine, Austrian pine, and 
Scotch pine grow slightly faster and are somewhat 
taller at maturity. The same is true of broadleaf trees. 

Rate of growth in a windbreak depends on soil 
moisture conditions and soil fertility. Exposure and 
arrangement of trees in the planting also has a marked 
effect upon growth. Some species grow faster than 
others; some make an early fast growth but tend to 
die young. This is occasionally true of the eastern cot- 
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Figure 13.—Newly established farmstead windbreak on Holdrege silt loam, 0 to 1 percent slopes. 


tonwood. Siberian elm and Russian-olive are vigorous 
early growers. They can, however, spread where they 
are not wanted and can be short lived. Boxelder and 
Russian mulberry commonly freeze back in severe win- 
ters, and green ash is susceptible to damage by borers. 


Windbreak design, planting, and care 


A good windbreak must be designed according to 
the soil in which it is to grow. The intended purpose of 
the planting needs to be considered. Specific informa- 
tion on design, establishment, and care of the wind- 
break is available from the Soil Conservation Service 
and the extension service forester serving Frontier 
County. 

The soils of Frontier County are grouped according 
to characteristics that affect tree growth. The wind- 
break group for each soil in the county is shown in the 
“Guide to Mapping Units” at the back of this survey. 
Soils in a group produce similar growth and survival 
under average conditions of weather and care. 

The soils of Nebraska are grouped into windbreak 
suitability groups according to a statewide system. Not 
all groups are in Frontier County. Following is a brief 
description of the windbreak suitability groups in 
Frontier County. 


WINDBREAK SUITABILITY GROUP 1 
This group consists of nearly level or very gently 


sloping soils on bottom land, stream terraces, and col- 
luvial foot slopes. The soils are medium textured, deep, 
and well drained. Soils on most bottom land areas are 
occasionally flooded. Soils on stream terraces and col- 
luvial foot slopes receive additional moisture as runoff 
from higher adjoining areas. 

These soils generally provide good tree planting sites 
and capability for good survival and good growth of 
adapted species. Competition from weeds and grasses 
for moisture is the principal hazard. Cultivation with 
conventional equipment between the tree rows and 
hand hoeing or chemical herbicides in the tree rows 
can eliminate this hazard. 


WINDBREAK SUITABILITY GROUP 2 


This group consists of deep, poorly drained, and 
somewhat poorly drained soils on bottom land and in 
depressions. On bottom land, the water table fluctuates 
between depths of 2 and 6 feet. The soils have a me- 
dium textured surface layer and a medium to fine tex- 
tured subsoil. They are subject to occasional flooding 
and ponding. 

These soils provide good tree planting sites and ca- 
pability for good survival and growth if species se- 
lected can tolerate occasional wetness. Species rated 
good or fair ordinarily have good survival and growth. 
The abundant and persistent herbaceous vegetation 
that grows on these sites is a concern of management. 
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40 SOIL SURVEY 


WINDBREAK SUITABILITY GROUP 3 


This group consists of deep, nearly level to gently 
sloping, well drained soils on uplands. The surface layer 
and underlying material are coarse textured, and the 
subsoil is moderately coarse textured or medium tex- 
tured. 

These soils are good tree planting sites. Survival 
and growth of adapted species are fair. Lack of mois- 
ture and soil blowing are the principal hazards. Soil 
blowing can be prevented by maintaining strips of sod 
or other vegetation between the rows. Cultivation gen- 
erally should be restricted to the tree rows. 


WINDBREAK SUITABILITY GROUP 4 


This group consists of deep, nearly level to strongly 
sloping, well drained soils on uplands and gently slop- 
ing soils on foot slopes. The surface layer and under- 
lying material are medium textured, and the subsoil 
is medium textured or moderately fine textured. Lime 
is leached below a depth of 10 inches. 

These soils generally provide good tree planting sites 
and capability for good survival and fair growth of 
adapted species. Drought and competition from weeds 
and grasses for moisture are the principal hazards. 
Drought can be minimized by planting the species 
rated good or fair. Competition from weeds and grasses 
can be eliminated by using conventional cultivation 
equipment between tree rows and hand hoeing or by 
using recommended chemical herbicides in the tree 
rows. Trees should be planted on the contour in the 
sloping areas whenever possible. Tree growth may be 
somewhat slower on the steeper slopes because of 
rapid runoff. 


WINDBREAK SUITABILITY GROUP 5 


This group consists of deep, strongly sloping, eroded 
soils on uplands. The soils are well drained and medium 
textured. They have a thin surface layer. Lime is at or 
near the surface. 

These soils provide poor tree planting sites and only 
fair to poor survival and growth of adapted species. 
Lack of adequate moisture is the principal hazard. The 
calcareous soil condition is the principal limitation. If 
trees are planted on the contour, the contour cultiva- 
tion between the rows stores moisture and controls 
weeds. The effect of the calcareous soil condition can be 
ie aia by using only those species rated good or 

air. 


WINDBREAK SUITABILITY GROUP 10 


This group consists of soils and land types that have 
a wide range of soil characteristics. The soils range 
from coarse textured to medium textured. Those on 
uplands are deep and shallow, moderately steep to very 
steep, and somewhat excessively drained or excessively 
drained. Numerous rock outcrops occur in some of the 
very steep areas. The soils on bottom land are nearly 
level, poorly drained, or very poorly drained. Some are 
frequently flooded. Others have a water table at or near 
the surface. 

Soils of this group are generally not suited to wind- 
break plantings of any kind because of their unfavor- 
able qualities and characteristics. Some areas can be 
used for recreation, forestation, and wildlife plantings 


of tolerant tree and shrub species if they are hand 
planted or if special approved practices are used. 


Wildlife and Recreation * 


The wildlife population is determined largely by the 
quality and quantity of vegetation the soil is capable 
of producing. A proper combination of cover, food, 
and water determines wildlife abundance. 

Topography and subsoil characteristics, such as fer- 
tility, are important factors. Fertile soils produce 
larger numbers and better quality wildlife, both game 
and nongame species. 

The kind and numbers of wildlife can be used to 
evaluate the quality of the environment. It has been 
said that “a livable environment for wildlife is gener- 
ally a quality environment for man.” 

In many cases, the soils rated highest for wildlife 
potential do not have the highest wildlife population. 
This is not caused by the inability of the soils to pro- 
duce wildlife habitat, but rather by too many other 
factors, such as hunting pressure, clean tillage, and 
improved harvesting methods. The potential still re- 
mains and wildlife values can be enhanced with little 
cost and effort. Wildlife has a place in both rural and 
urban settings and should be considered in planning 
optimum use of these areas. Fish ponds that fill by 
runoff from fertile fields usually produce larger fish 
populations than average because of the increased food 
production. 

Zooplankton are microscopic animals, and phyto- 
plankton are microscopic plants produced in fertile 
ponds. They provide food for larger aquatic animals, 
such as frogs, which, in turn, are used by fish. 

Steep slopes and rough, irregular topography are 
hazards to livestock and are poorly suited to crop pro- 
duction. In these areas, the natural undisturbed land- 
scape can become escape cover for wildlife and provide 
a source of food. If vegetation is lacking, it can be 
developed by planting flowering and fruit-bearing 
trees and shrubs. 

Wetness, permeability, and available water capacity 
are important soil characteristics to be considered in 
selecting pond sites for wildlife and recreation. 

The principal soil associations, as shown on the gen- 
eral soil map, are evaluated for wildlife habitat po- 
tential in Frontier County. In table 4 the potential 
for each of the following habitat elements is rated. 
The elements are described as follows: 

Grain and seed crops are domestic grain or other 
seed-producing annuals planted to produce food for 
wildlife. Examples are corn, sorghum, wheat, oats, 
barley, millet, soybeans, and sunflowers. 

Domestic grasses and legumes are domestic peren- 
nial grasses and herbaceous legumes that are planted 
to provide food and cover for wildlife. Examples are 
fescue, bluegrass, bromegrass, timothy, orchardgrass, 
clover, alfalfa, trefoil, and crownvetch. 

Wild herbaceous plants are native or naturally es- 
tablished dryland herbaceous grasses and forbs (in- 
cluding weeds) that provide food and cover for wild- 
life. Examples are bluestem, indiangrass, goldenrod, 


* Prepared by Rosert O, KOERNER, biologist, Soil Conservation 
Service. 
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beggarweed, partridgepea, pokeweed, wheatgrass, fes- 
cue, and grama. 

Hardwood trees and shrubs are nonconiferous trees 
and associated woody understory plants that provide 
cover for wildlife, or that produce nuts, buds, catkins, 
twigs, bark, or foliage used as food by wildlife. 
Shrubby plants are shrubs that produce buds, twigs, 
bark, or foliage used as food by wildlife, or that pro- 
vide cover and shade for some wildlife species. Ex- 
amples are snowberry, honeysuckle, and Russian- 
olive. 

Coniferous plants are cone-bearing trees, shrubs, or 
ground cover that furnish cover or food for wildlife in 
the form of browse, seeds, or fruitlike cones. Com- 
monly established through natural processes, they may 
be planted or transplanted. Examples are pine, spruce, 
fir, cedar, and juniper. 

Wetland food and cover are annual and perennial 
wild herbaceous plants of moist to wet sites, exclusive 
of submerged or floating aquatics, that produce food or 
cover used extensively by wetland wildlife. Examples 
are smartweed, wild millet, rushes, sedges, reeds, cord- 
grass, and cattail. 

Shallow water areas are areas of surface water that 
have an average depth of less than 5 feet and that are 
useful to wildlife. They may be natural wet areas or 
those created by dams or levees or by water-control 
devices in marshes or streams. Examples are muskrat 
marshes, waterfowl feeding areas, wildlife watering 
developments, wildlife ponds, and beaver ponds. 


Kinds of wildlife habitat 


Soils are rated in table 4 according to their potential 
for producing various kinds of wildlife habitat. 

Openland wildlife are birds and mammals of crop- 
lands, pastures, meadows, lawns, and areas overgrown 
with grasses, herbs, shrubs, and vines. Examples are 
bobwhite quail, pheasant, meadowlark, killdeer, cotton- 
tail rabbit, red fox, and woodchuck. 

Woodland wildlife are birds and mammals of wooded 
areas containing either hardwood or coniferous trees 
and shrubs, or a mixture of both. Examples are wild 
turkey, ruffed grouse, thrush, vireos, woodpecker, 
squirrel, gray fox, raccoon, and white-tailed deer. 

Wetland wildlife are birds and mammals of swampy, 
marshy, or open water areas. Examples are ducks, 
geese, herons, shore birds, rails, kingfishers, muskrat, 
mink, and beaver. 

Rangeland wildlife are birds and mammals of natu- 
ral rangelands. Examples are antelope, white-tailed 
Hae mule deer, lark bunting, meadowlark, and prairie 

og. 

Soil associations are rated for both rangeland and 
woodland wildlife habitat potential. Many kinds of 
wildlife frequent both types of habitat in Frontier 
County. 


Kinds of wildlife by soil associations 


The Holdrege-Hall association provides habitat for 
openland wildlife. Most of the acreage is cultivated. 
Wheat and sorghum are fallowed. These crops, along 
with alfalfa, provide diversity for ring-necked pheas- 
ant and bobwhite quail. Irrigation systems are com- 
mon and provide water for many fields of corn. Thus 
the wildlife is assured of water, cover, and food. 


The Uly-Coly-Holdrege association is also an open- 
land wildlife association. Scattered trees are on many 
side slopes. Slopes are generally long and smooth. A 
good drainage pattern that has herbaceous cover in 
the draws offers diversity and good permanent winter 
cover for wildlife. Farmstead windbreaks in this as- 
sociation provide winter cover for many kinds of wild- 
life, including bobwhite quail, pheasant, and cottontail. 

The Coly-Uly-Rough broken land, loess association 
is an openland range association. Areas of this asso- 
ciation have deeply entrenched intermittent drainage- 
ways that contain herbaceous and woody cover, mainly 
buckbrush, native rose, and plum. Some areas have a 
few oak, elm, and hackberry trees, Redcedar, buck- 
brush, and plum are in the bottoms of some drainage- 
ways, These areas provide both cover and food for 
wildlife. Most of this association is grassland. Some 
of the broader divides are cultivated, and these areas 
add diversity for wildlife. Many species of wildlife 
inhabit this association. Muledeer, coyote, fox, badger, 
and raccoon are common. There are also a few white- 
tailed deer (fig. 14). Some of the smoother slopes are 
mowed for hay. The steeper slopes are used almost 
entirely as range. This association offers a wide variety 
of topography, and the combination of food, cover, and 
water provide good habitat for many kinds of wildlife. 
Excellent hunting of both big game and small game is 
available. Fishing is good in both Red Willow and 
Harry Strunk Reservoirs. Many small streams and 
farm ponds offer excellent fishing and other recrea- 
tional opportunities. 

The Sarben-Vetal-Jayem association makes up a 
very small percent of the county. It has similar habitat 
and potential for wildlife expansion as the Holdrege- 
Hall association, with which it is closely associated. 
The soils in this association are mainly sandy and are 
generally cultivated. Fields provide food and cover for 
many species of wildlife. 


Resources for recreation 


Hunting pheasant, quail, and deer as well as fishing 
in the manmade reservoirs provide the main recrea- 
tional activities of Frontier County. Two State recrea- 
tion areas provide good fishing, boating, hunting, and 
camping opportunities. The Harry D. Strunk Reser- 
voir covers 1,768 acres, and the Hugh Butler Lake, or 
Red Willow Reservoir, covers 1,628 acres. These two 
lakes fulfill recreational demand from surrounding 
counties and States, as well as from local residents. 

Farm ponds provide additional potential for good 
fishing. Largemouth bass, bluegill, and catfish are the 
primary species. 

The flowing streams of Frontier County are only 
fair for fishing. Habitat is limited for most species 
of game fish. High populations of rough fish and high 
turbidity are accompanied by low natural stream flow 
which limits good stream habitat and natural produc- 
tion. Additional good watershed management would 
benefit stream environment for fish. 

Developing good habitat for wildlife requires the 
proper location and distribution of vegetation. Tech- 
nical assistance in planning wildlife developments 
and determining species of vegetation can be obtained 
at the local office of the Soil Conservation Service. 

Additional information and assistance can be ob- 
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Figure 14.—Areas in the Coly-Uly-Rough broken land, locss association make excellent habitat for deer and other kinds of openland 
wildlife. 


tained from Nebraska Game and Parks Commission, 
the Fish and Wildlife Service, and the Federal Exten- 
sion Service. 

The Soil Conservation Service also provides techni- 
cal assistance in planning conservation practices for 
developing outdoor recreation facilities. 


Engineering * 


This section is useful to those who need information 
about soils used as structural material or as founda- 
tions upon which structures are built, Among those 
who can benefit from this section are planning com- 
missions, town and city managers, land developers, 
engineers, contractors, and farmers. 

_Among properties of soils highly important in en- 
gineering are permeability, strength, compaction 
characteristics, drainage, shrink-swell potential, grain 
size, plasticity, and reaction. Also important are depth 
to the water table, depth to bedrock, and slope. These 
properties, in various degrees and combinations, affect 
construction and maintenance of roads, airports, pipe- 
lines, foundations for small buildings, irrigation sys- 
tems, ponds and small dams, and systems for disposal 
of sewage and refuse. 

Information in this section of the soil survéy can be 
helpful to those who— 


“WAYNE W. LIESEMEYER, engineer, Soil Conservation Service, 
helped prepare this section. 


Select potential residential, industrial, com- 

mercial, and recreational areas, 

Evaluate alternate routes for roads, high- 

ways, pipelines, and underground cables. 

Seek sources of gravel, sand, or clay. 

Plan farm drainage systems, irrigation sys- 

tems, ponds, terraces, and other structures 

for controlling water and conserving soil. 

5. Correlate performance of structures already 
built with properties of the kinds of soil on 
which they are built, for the purpose of pre- 
dieting performance of structures on the same 
or similar kinds of soil in other locations. 

6. Predict the trafficability of soils for cross- 
country movement of vehicles and construc- 
tion equipment, 

7. Develop preliminary estimates pertinent to 

construction in a particular area. 


Pe NP 


Most of the information in this section is presented 
in tables 5, 6, and 7, which show, respectively, several 
estimated soil properties significant in engineering; 
interpretations for various engineering uses; and re- 
sults of engineering laboratory tests on soil samples. 

This information, along with the soil map and other 
parts of this survey, can be used to make interpreta- 
tions in addition to those given in tables 5 and 6. It 
can also be used to make other useful maps. 

This information, however, is not intended for use 
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TABLE 5.—E'stimates of soil 


[An asterisk in the first column indicates that at least one mapping unit in this series is made up of two or more kinds of soil. 
carefully the instructions for referring to other series in the first column 


pepe Classification 
0 sea- | 
Depth 
Soil series and map symbols cone from USDA texture 
bs surface 4 
water Unified AASHTO 
table 
Feet Inches 
Broken alluvial land: Ba ------.--------------.-- >10 
Most properties too variable to be rated. 
*Coly: CoD2, CoF2, CuF >10 0-4 ML A-4 
For Uly part of Cuf, see Uly s 4-60 ML or CL A-4 
Fillmore: Fm >10 0-16 | Silt loam and silty ML or CL A~4 or A-6 
clay loam. 
16-82 | Silty clay ------------_ CH A-7 
82-60 | Silty loam and silty clay | ML or CL A-4 or A-6 
loam, 
Hall: Ha, Hed, MeO 22-eeeccsesesncee sees >10 | 0-16 | Silt loam —--~----..---_ ML or CL A-4 
16-30 i CL or ML /A-6 or A-4 
80-60 CL or CL-ML A-4 or A-6 
Hobbs: Hb ---------.--~----------------------- >10 0-6 ML A-4 
6-60 ML or CL A-4 or A-6 
Holdrege: Ho, HoB, HoB2, HoC, HoC2 ------------- >10 O-11 | Silt loam s2-22.2---.- = ML or CL A-4 or A-6 
11-18 | Heavy silt loam and CL — 
light silty clay loam, 
18-60 | Silt loam ~-----------.- ML A-4 
Hord?: ‘HpC, Hr, HB 2s s-2csceseeeeeeeeeseceH >10 0-13 ML or CL A-4 
13-27 ML or CL A-4 
27-60 ML or CL A-4 
Jayem:: JMB oo ssecedae sone nee >10 0-6 | Loamy very fine sand __| SM or ML A-4 
6-18 | Very fine sandy loam __| ML A-4 
18-60 | Loamy very fine sand --|SM or ML A-4 
McCook: 
MG, MEE, NAD iatececieitett nie adnceommmmamanmn >10 0-11 | Silt loam ~-.-.._------_ ML or CL A-4 
11-60 | Very fine sandy loam ML A-4 
and silt loam, 
Ye ee 2-3 0-10 | Silt loam ----| ML or CL A-4 
10-31 | Silt loam --| ML or CL A-4 
81-60 | Very fine sandy loam ---| ML or CL A-4 
Rough broken land, caliche: RaG ~-_-------__--__ >10 
Too variable to be rated. 
Rough broken land, loess: RbG ~----------------- >10 0-60 | Silt loam ~----------_-- ML | A-4 
Rough broken land, sandy: R¢eG ~--------__-.---- >10 
Most properties too variable to be rated. 
Sarbens: “GaDb ms swe ett te ee >10 0-6 Loamy very fine sand -_-| SM or ML A-4 
6-23 | Loamy very fine sand __|SM or ML A-4 
28-60 | Very fine sand -------_ SM A-4 or A-2 
*Uly: UaC2, UaD, UcD2, UcF ---------_---- >10 0-10 | Silt loam 'CL or ML A-4 or A-6 
For Coly part of UcD2 and UcF, see Coly series. 10-16 | Silt loam —_ CL A-6 or A-4 
16-60 | Silt loam CL or CL-ML_ | A~-4 or A-6 
Vetalt. Ne@Bic.2. 2s tet le >10 0-6 Loamy very fine sand __| SM or ML A-4 
6-86 | Very fine sandy loam ._| ML A-4 
36-60 | Loamy very fine sand __|SM or ML A-4 
Wet-alluvial lands) Wxc2c2225 ee 0-1 
Most properties too variable to be rated. 


*NP = Nonplastic. 
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properties significant in engineering 


The soils in such mapping units may have different properties and limitations, and for this reason, it is necessary to follow 
of this table. The symbol > means more than; the symbol < means less than] 


Percentage less than 3 inches passing sieve 
4 nc et Available . 
Liquid | Plasticity Permea- water Reaction Shrink-swell 
No. 10 No. 40 No. 60 Noe limit index bility capacity potential 
(2.0mm) | (0.42 mm) | (0.25 mm) mm) 
Percent Inches Inches pH 
per hour per inch 
of aoil 
100 90-100 25-40 2-10 0.6-2.0 0.22-0.24 6.6-7.3 | Low. 
100 90-100 25-35 2-10 0.6-2.0 0.20-0.22 7.4-7.8 | Low. 
100 90-100 20-40 2-15 0.2-2.0 0.21-0.24 5.6-6.0 | Low to moderate. 
100 90-100 50-75 80-45 0.06 0.11-0.14 6.1-6.5 | High. 
100 90-100 25-40 2-15 0.2-2.0 0.18-0,22 6.1-6.5 | Low to moderate. 
100 90-100 25-35 5-10 0.6-2.0 0.22-0.24 6.1-6.5 | Low. 
100 90-100 30-40 8-18 0.6-2.0 0.22-0.24 6.6-7.8 | Moderate, 
100 90-100 25-35 5-18 0.6-2.0 0.20-0.22 7.4-7.8 | Low to moderate. 
100 95-100 25-40 2-10 0.6-2.0 0.22-0.24 6.6-7.8 | Low. 
100 95-100 25-40 5-15 0.6-2.0 0.22-0,24 6.6-7.3 | Moderate. 
100 90-100 25-40 5-15 0.6-2.0 0,.22-0.24 6.1-6.5 | Moderate. 
100 90-100 30-40 11-20 0,6-2.0 0,20-0,22 6.1-7.3 | Moderate. 
100 90-100 25-40 2-10 0.6-2.0 0.20-0,22 6.6-7.8 | Low. 
100 90-100 25-35 2-10 0.6-2.0 0.22-0.24 6.1-6.5 | Low. 
100 90-100 25-35 2-10 0.6-2.0 0.22-0.24 6.6-7.3 | Low. 
100 90-100 25-35 2-10 0.6-2.0 0.20-0.22. 6.6-7.8 | Low. 
97-100 40-60 *NP 2.0-6.0 0.15-0.17 6.1-6.5 | Low. 
97-100 50-65 NP 2.0-6.0 0.17-0.19 6.1-6.5 | Low. 
97-100 40-60 NP 2.0~6.0 0.12-0,.14 6.6-7.8 | Low. 
100 90-100 25-35 2-10 0.6-2.0 0,22-0,24 6.6-7.8 | Low, 
100 90-100 25-35 2-10 0,6-2.0 0,17-0.22 6.6-7.8 | Low. 
100 90-100 25-85 2-10 0.6-2.0 0.22-0.24 7.4-7.8 | Low. 
100 90-100 25-35 2-10 0.6-2.0 0.20-0.22 7.4-7.8 | Low. 
100 70-97 20-30 2-10 0.6-2.0 0.17-0.19 7.4-1.8 | Low. 
100 90-100 25-32 2-10 0.6-2.0 0.20-0,22 7.4-7.8 | Low. 
97-100 40-60 NP 2.0-6.0 0.15-0.17 6.1-6.5 | Low. 
97-100 40-60 NP 2.0-6.0 0.138-0,.15 6.1-6.5 | Low. 
97-100 30-50 NP 6.0-20,0]  0.05-0.07 6.1-6.5 | Low. 
100 90-100 25-85 5-15 0.6-2.0 0.22-0.24 6.6-7.8 | Low or moderate. 
100 95-100 380~40 10-20 0.6-2.0 0.20-0.22 7.4-7.8 | Moderate. 
100 95-100 25-85 7-15 0.6-2.0 0.20-0.22 7.4~7.8 | Moderate. 
97-100 40-60 NP 2.0-6.0 0.15-0,17 6.1-6.5 | Low. 
97-100 50-65 NP 2.0-6.0 0.17-0.19 6.1-6.5 | Low. 
97-100 40-60 NP 2.0-6.0 0.12-0.14 6.1-6.5 | Low. 
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in design, and does not eliminate the need for further 
investigations at sites selected for engineering works, 
especially works that involve heavy loads or that re- 
quire excavations to a depth greater than those shown 
in the tables, generally a depth greater than 6 feet. 
Also, inspection of sites, especially the small ones, is 
needed because many delineated areas of a given soil 
mapping unit may contain small areas of other kinds 
of soil that have strongly contrasting properties and 
different suitabilities or limitations for soil engineer- 
ing. 

Some of the terms used in this soil survey have 
special meaning in soil science that may not be familiar 
to engineers. Many terms commonly used in soil 
science are defined in the “Glossary.” 


Engineering classification 


The two systems most commonly used in classifying 
soil samples for engineering are the Unified system 
(2) used by the SCS engineers, Department of De- 
fense, and others, and the AASHTO system (1) 
adopted by the American Association of State High- 
way and Transportation Officials. . 

The Unified system is used to classify soils accord- 
ing to engineering uses for building material. Soils 
are classified according to particle size, distribution, 
liquid limit, plastic index, and organic-matter content. 
Soils are divided into coarse-grained or fine-grained 
groups. The coarse-grained group is further divided 
into sands or gravels according to grain size distribu- 
tion. Sands are divided on the basis of gradation or 
classification of the fines they contain into four prin- 
cipal classes, identified by the symbols SW, SP, SM, 
and SC. Gravels are also divided by gradation or clas- 
sification of the fines they contain into four principal 
classes, identified by the symbols GW, GP, GM, and 
GC. Coarse grained soil that is 5 to 12 percent fines is 
considered borderline and has dual symbols, such as 
GW-GM or SW-SC. The fine grained group is divided 
into six principal classes on the basis of liquid limit, 
plastic index, and organic-matter content. Nonplastic 
classes are ML, MH, OL, and OH. Plastic classes are 
CL and CH. One transition class is identified by the 
dual symbol CL-ML. The one class of highly organic 
soils is identified by the symbol Pt. 

The AASHTO system is used to classify soils ac- 
cording to those properties that affect their use in high- 
way construction and maintenance. In this system, a 
soil is classified in one of seven basic groups ranging 
from A-1 through A-7 on the basis of grain-size dis- 
tribution, liquid limit, and plasticity index. In group 
A-1 are gravelly soils, which have high bearing 
strength and are the best soils for subgrade, or founda- 
tions. At the other extreme, in group A~7, are clay 
soils that have low strength when wet and are the 
poorest soils for subgrade. If laboratory data are avail- 
able to justify a further breakdown, the A-1, A-2, and 
A-7 groups are further subdivided as A—l-a, A-1-b, 
A-2-4, A-2-5, A-2-6, A-2-7, A-7-5, and A-7-6. As 
additional refinement, the engineering value of a soil 
material can be indicated by a group index number. 
Group indexes range from 0 for the best material to 
20 or more for the poorest. The AASHTO classification 
for tested soils, with group index numbers in paren- 
theses, is shown in table 7. The estimated classification, 


without group index numbers for all soils mapped in 
the survey area is given in table 5. 
Soil properties significant in engineering 

Several estimated soil properties significant in en- 
gineering are given in table 5. These estimates are 
made by layers of representative soil profiles having 
significantly different soil properties. The estimates 
are based on field observations made in the course of 
mapping, on test data for these and similar soils, and 
on experience with the same kinds of soil in other 
counties. Following are explanations of some of the 
columns in table 5. 

Depth to the seasonal high water is the distance 
from the surface of the soil to the highest level that 
ground water reaches in the soil in most years. 

Soil texture is described in table 5 in the standard 
terms used by the Department of Agriculture. These 
terms are based on the percentages of sand, silt, and 
clay in the less than 2 millimeter fraction of the soil. 
“Loam,” for example, is soil material that is 7 to 27 
percent clay, 28 to 50 percent silt, and less than 52 per- 
cent sand. If the soil contains gravel or other particles 
coarser than sand, an appropriate modifier is added, 
as for example, “gravelly loamy sand.” “Sand,” “silt,” 
“clay,” and some of the other terms used in USDA 
textural classification are defined in the “Glossary” of 
this survey. 

Liquid limit and plasticity index are water contents 
obtained by specified operations. As the water content 
of a clayey soil, from which the particles coarser than 
0.42 millimeter have been removed, is increased from 
a dry state, the material changes from a semisolid to a 
plastic state. If the moisture content is further in- 
creased, the material changes from a plastic to a liquid. 
The plastic limit is the moisture content at which the 
soil material changes from a semisolid to a plastic, 
and the liquid limit, from a plastic to a liquid. The 
plasticity index is the numerical difference between 
the liquid limit and the plastic limit. It indicates the 
range of water content within which a soil material is 
plastic. Liquid limit and plasticity index are estimated 
in table 5. In table 7 the data on liquid limit and plas- 
ticity index are based on tests of soil samples. 

Permeability, as used here, estimates the rate at 
which saturated soil transmits water in a vertical 
direction. It is estimated on the basis of those soil 
characteristics observed in the field, particularly 
structure, porosity, and texture. Lateral seepage or 
transient soil features, such as plowpans and surface 
crusts, are not considered. 

Available water capacity estimates the capacity of 
the soils to hold water for use by most plants. It is the 
difference between the amount of water in the soil at 
field capacity and the amount of water in the soil at 
the wilting point of most plants. 

Reaction is the acidity or alkalinity of a soil, ex- 
pressed in pH values, for a stated soil solution mixture. 
The pH value and terms used to describe soil reaction 
are defined in the “Glossary.” 

Shrink-swell potential refers to the relative change 
in volume to be expected of soil material as moisture 
content changes, that is, the extent to which the soil 
shrinks when dry or swells when wet. The extent of 
shrinking and swelling is determined by the amount 
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SOIL SURVEY 


TABLE 6.—Engineering 


Soil series and map symbols 


Suitability as a source of— 


Road fill 


Sand 


Topsoil 


Broken alluvial land: Ba 


CoD2, CoF2, CuF 


Coly: = 
For Uly part of CuF, see Uly series. 


Fillmore: Fm —-~~ 


Hall: Ha, HaB, HaC 


Holdrege: Ho, HoB, HoB2, HoC, HoC2 


Hord: HpC, Hr, HrB 


Jayem: 


McCook: 
Mc, McB, Md 


R8@ scenes —-- seu eseeSSebeesescesee, 


Poor: frequently flooded; 
material silty in most 
places; not readily 
accessible. 


Fair: susceptible to frost 
action; compaction con- 
trol needed; steep; erod- 
ible by water on un- 
protected slopes. 


Fair: susceptible to frost 
action; high shrink-swell 
potential. 


Fair: moderate shrink- 
swell potential; suscep- 
tible to frost action. 


Fair: subject to frost 
action; fair compaction 
characteristics. 


Fair: moderate shrink- 
swell; good compaction 
characteristics; subject 
to frost action. 


Fair: subject to frost 
action, 
Fair: subject to frost 


action; confinement 
needed. 


Fair: subject to frost 
action and flooding; 
low strength, 


Fair: subject to frost 
action; water table limits 
depth of cuts. 


Poor: shallow; limited 
amount of soil. 


Poor: very steep; subject 
to frost action. 


Unsuited: generally not 
available; frequently 
flooded. 


Unsuited: no sand ~--__. 
Unsuited: 

Unsuited: no sand —-_-_- 
Unsuited: no sand ~_._~.. 
Unsuited: no sand ------ 
Unsuited: no sand ~----- 
Poor: poor graduation; 


too many fines. 


Unsuited: no sand 


no sand ____-- 


Unsuited: 


Poor: pockets of sand 
in places. 


Unsuited: 
available, 


no sand 


Poor: frequently flooded; 
not readily accessible. 


Poor: thin surface layer; 
steep slopes highly 
erodible. 


Poor: poorly drained; 
limited depth; clayey 
below 7 inches. 


Good: very friable; mod- 
erately thick surface 
layer. 


Good: very friable; thick 
surface layer. 


Fair: moderately thick 
surface layer; very 
friable. 


Good: very friable; thick 
surface layer. 


Fair: loamy very fine 
sand surface layer; 
subject to blowing. 


Good: very friable; 
moderately thick 
surface layer. 


Fair: moderately thick 
surface layer; seasonal 
high water table at 2 or 
3 feet in spring. 


Poor: shallow; thin 
surface layer, 


Poor: thin surface layer; 
very steep slopes 
erodible, 


interpretations: 


FRONTIER COUNTY, NEBRASKA 
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Soil features affecting— 


Pond reservoir areas 


Embankments, dikes, 
and levees 


Drainage of cropland 
and pasture 


Irrigation 


Terraces and diversions 


Frequently flooded; 
areas long and 
narrow. 


Moderate permeability; 
difficult to seal 
because of low clay 
content, 


Low seepage unless 
excavation is below 3 
feet; slopes unfavor- 
able for large storage 
potential. 


Moderate seepage; low 
natural storage po- 
tential because of 
nearly level to gentle 
slopes. 


Moderate permeability; 
dugouts may require 
sealing. 


Moderately permeable; 
limited storage po- 
tential in Ho. 


Moderately permeable; 
limited storage po- 
tential in Hr. 


Moderately rapidly 
permeable. 


Moderately permeable ~ 


Moderately high water 
table. 


Shallow over rock; 
difficult to excavate; 
possible seepage; 
steep. 


Moderately permeable; 
very steep. 


Areas not readily acces- 
sible for borrow 
material; frequently 
flooded. 


Collapse potential when 
wet and under load, 


Medium to low shear 
strength; medium to 
high compressibility; 
subject to settlement. 


Low permeability when 
compacted. 


Medium to low perme- 
ability for compacted 
soil; fair compaction 
characteristics. 


Good compaction char- 
acteristics; low per- 
meability when 
compacted. 


Good compaction char- 
acteristics; low per- 
meability when 
compacted. 


Low permeability for 
compacted soil; sub- 
ject to blowing; 
easily eroded, 


Low permeability for 
compacted soil. 


Limited borrow 


Shallow over rock; 
difficult to excavate. 


Good fill with compac- 
tion control; borrow 
areas difficult to 
revegetate. 


Frequently flooded; 
channel sides very 
steep. 


Well drained to some- 
what excessively 
drained. 


Poorly drained; subject 
to occasional ponding; 
poor internal drainage 
In places; no adequate 
outlet available. 

Well drained * 


Well drained; ocea- 
sionally flooded; 
moderate perme- 
ability. 


Well drained * -_-_--__. 


Well drained* — 


Well drained* 


Well drained. Md 
occasionally flooded; 
slow runoff; mod- 
erately permeable. 


Somewhat poorly 
drained; seasonal high 
water table at 2 to 3 
feet in spring; outlet 
available in most 
places; moderately 
permeable. 


Excessively drained? ~_ 


Excessively drained? ~_ 


() 


Suited only if slope is 
less than 9 percent; 
moderate permeabil- 
ity; erodible by wind 
and water. 


Very slow permeability; 
moderate available 
water capacity; occa- 
sionally ponded unless 
drained. 


High available water 
capacity; moderate 
intake rate; moderate 
permeability. 


High available water 
capacity; moderate 
intake rate; moderate 
permeability; occa- 
sional flooding. 


High available water 
capacity; moderate 
intake rate; erodible 
slopes. 


High available water 
capacity; moderate 
intake rate; erodible 
slopes, 


Moderate available 
water capacity; 
irregular surface 
topography. 

High available water 
capacity; moderate 
intake rate. Md oc- 
casionally flooded. 


Seasonal high water 
table at 2 to 3 feet. 


@) 


e¢) 


cs 


Steep and irregular 
slopes; diversion 
outlets high; erodible; 
siltation inereases 
maintenance cost. 


c+) 


Moderate permeability ; 
not needed on unit Ha. 


(7) 


Features generally 
favorable. No terraces 
needed on Ho; mod- 
erately permeable, 


Features generally 
favorable; moderately 
permeable; no terraces 
needed on Hr. 


Embankment slopes 
erodible; gently un- 
dulating; moderately 
rapidly permeable. 


Features generally 
favorable on McB. No 
terraces needed on 
Mc and Md. 


c) 


©) 


¢) 


52 SOIL SURVEY 
TABLE 6.—Engineering 
Suitability as a source of— 
Soil series and map symbols 
Road fill Sand Topsoil 
REG: wn celeccecesewceseee esi es Poor: very steep; subject | Poor: poor gradation _---| Poor: loamy very fine 
to soil blowing unless sand surface layer highly 
vegetated; confinement erodible; very steep 
needed. slopes. 

Satbens: ‘SaD' 22h eee Fair: subject to frost Poor: poor gradation -_.| Poor: thin surface layer; 
action; highly erodible loamy very fine sand 
by wind; low strength; highly erodible by wind 
confinement needed. and water. 

Uly: UaC2, UaD, UcD2, UcF ~------_---- Fair: susceptible to frost | Unsuited: no sand ~-_--_ Fair: thin surface layer; 

For Coly part of UcD2 and UcF, action; low strength; subsoil highly erodible; 
see Coly series. slopes; compaction con- gently sloping to 
trol needed. moderately steep. 

Wotals: Vein 226 ce et ee, Fair: subject to frost Poor: poor gradation -_.| Fair: subject to wind 
action; confinement and water erosion on 
needed. slopes; sandy texture. 

Wet alluvial land: Wx —----------------- Poor: high water table __| Unsuited: no sand Poor: high water table __ 

Severe limitations for most uses. available. 
High water table, 
+Not needed or not suited because of slope, soil characteristics, or physiographic position. 


and kind of clay in the soil. Shrinking and swelling of 
the soils may damage building foundations, roads, and 
other structures. Soils having a high shrink-swell po- 
tential are the most hazardous. 

Shrink-swell is not indicated for organic soils or for 
certain soils that shrink markedly when they dry out 
but do not swell quickly when rewetted. 


Engineering interpretations 


The estimated interpretations in table 6 are based 
on the engineering properties of soils shown in table 5, 
on test data for soils in this survey area and others 
nearby or adjoining, and on the experience of engi- 
neers and soil scientists with the soils of Frontier 
County. In table 6, ratings are used to summarize lim- 
itation or suitability of the soils for all listed purposes 
other than for drainage of cropland and pasture, irri- 
gation, ponds and reservoirs, embankments, and ter- 
races and diversions. For these particular uses, table 
6 lists those soils features that need to be considered 
in planning, installation, and maintenance. 

Soil limitations are expressed as slight, moderate, 
and severe. Slight means that soil properties are gen- 
erally favorable for the rated use, or in other words, 
limitations are minor and are easily overcome. Mod- 
erate means that some soil properties are unfavorable 
but can be overcome or modified by special planning 
and design. Severe indicates soil properties so unfavor- 
able and so difficult to correct or overcome that major 
soil reclamation, special design, or intensive mainte- 
nance is required. 


Soil suitability is expressed as good, fair, and poor, 
which have, respectively, meanings approximately 
parallel to the terms slight, moderate, and severe. 

Following are explanations of some of the columns 
in table 6. 

Septic tank absorption fields are subsurface systems 
of tile or perforated pipe that distribute effluent from a 
septic tank into the soil material. The soil material 
from a depth of 18 inches to 6 feet is evaluated. The 
soil properties considered are those that affect both 
absorption of effluent and construction and operation 
of the system. Properties that affect absorption are 
permeability, depth to the water table or bedrock, and 
susceptibility to flooding. Slope affects difficulty of lay- 
out and construction and the risk of soil erosion, 
lateral seepage, and downslope flow of effluent. Large 
rocks or boulders increase construction costs. 

Sewage lagoons (aerobic type) are shallow ponds 
constructed to hold sewage within a depth of 2 to 6 
feet long enough for bacteria to decompose the solids. 
A lagoon has a nearly level floor and sides, or embank- 
ments, of compacted soil material. It is assumed that 
the embankment is compacted to medium density and 
the pond is protected from flooding. Properties are 
considered that affect the pond floor and the embank- 
ment. Properties that affect the pond floor are perme- 
ability, organic matter, and slope. If the pond floor 
needs levelling, depth to bedrock is an important prop- 
erty. Properties that affect the embankment are the 
engineering properties of the embankment material as 
interpreted from the Unified Soil Classification and 
the number, or content, of stones, if any, that influence 


interpretations: 
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Soil features affecting— 


Pond reservoir areas 


Moderately rapidly 
to rapidly permeable; 
subject to seepage; 
very steep. 


Moderately rapidly 
permeable; subject 


Embankments, dikes, 
and levees 


Drainage of cropland 
and pasture 


Irrigation 


Terraces and diversions 


Easily compacted; _ 
subject to soil blowing 
and water erosion. 


Medium to low perme- 
ability for compacted 


Excessively drained? ~_ 


Well drained * 


C) 


Low available water 
capacity. 


«) 


Subject to blowing; 
irregular slopes. 


soil; good compaction 
characteristics; 
subject to soil blow- 
ing and water erosion. 


to seepage. 


Subject to potential 
settlement and 
cracking. 


Moderate seepage 


Moderately rapidly 
permeable. 


Fair compaction 
characteristics; 
subject to erosion by 
wind and water, 


Wetness; high water 


Possible dugouts; high 
table. 


water table. 


Well drained * ~-----___ 


Well drained* ___--____ 


Erodible by water; high 
available water 
capacity. UcF not 
suitable; too steep. 


Highly erodible; silta- 
tion increases 
maintenance cost. 


Subject to wind and 
water erosion. 


Moderate available 
water capacity; 
moderately rapid 
intake rate. 


Very poorly drained; (C) @) 
no suitable outlet. 


* Diversions constructed on adjacent, higher soils are beneficial in some areas. 


the ease of excavation and compaction of the embank- 
ment material. 

Shallow excavations are those that require digging 
or trenching to a depth of less than 6 feet. Examples 
are excavations for pipelines, sewer lines, telephone 
and power transmission lines, basements, and open 
ditches. Desirable soil properties are good workability, 
absence of rock outcrops or large stones, and no flood- 
ing or high water table. 

Dwellings, as rated in table 6, are no more than three 
stories high and are supported by footings placed in 
undisturbed soil. The features that affect the rating of 
a soil for dwellings are those that relate to capacity 
to support load and resist settlement under load, and 
those that relate to ease of excavation. Soil properties 
that affect capacity to support load are wetness, sus- 
ceptibility to flooding, density, plasticity, texture, and 
shrink-swell potential. Those that affect excavation are 
wetness, slope, depth to bedrock, and content of stones 
and rocks. 

Sanitary landfill is a method of disposing of solid 
waste, either in excavated trenches or on the surface of 
the soil. The waste is spread, compacted in layers, and 
covered with thin layers of soil. Landfill areas are sub- 
ject to heavy vehicular traffic. Ease of excavation, risk 
of polluting ground water, and trafficability affect the 
suitability of a soil for this purpose. The best soils 
have a loamy or silty texture, have moderate or slow 
permeability, are deep to bedrock and a seasonal high 
water table, are free of large stones and boulders, and 
are not subject to flooding. If the seasonal water table 
is high, water seeps into the trenches and limits ex- 


cavating and filling. Also, seepage into the refuse in- 
creases the risk of pollution of ground water. Clayey 
soils are generally sticky and difficult to spread. Sandy 
or gravelly soils generally have rapid permeability that 
might allow noxious liquids to contaminate local 


ground water. 


Unless otherwise stated, the ratings in table 6 apply 
only to soil properties and features within a depth of 
about 6 feet. If the trench is deeper, ratings of slight 
or moderate may not be valid. Site investigation is 
needed before a site is selected. 

In the area type sanitary landfill, refuse is placed on 
the surface of the soil in successive layers. The limita- 
tions caused by soil texture, depth to bedrock, and stone 
content do not apply to this type of landfill. Soil wet- 
ness, however, may be a limitation because of difficulty 
in operating equipment. 

Local roads and streets, as rated in table 6, have an 
all-weather surface expected to carry automobile traf- 
fic all year. They have a subgrade of underlying soil 
material; a base of gravel, crushed rock, or soil mate- 
rial stabilized with lime or cement; and a flexible or 
rigid surface, commonly asphalt or concrete. These 
roads are graded to shed water and have ordinary 
drainage provisions. They are built mainly from soil 
a hand, and most cuts and fills are less than 6 feet 

leep. 

Soil properties that affect design and construction 
of roads and streets are the load supporting capacity, 
the stability of the subgrade, and the workability and 
quantity of cut and fill material available. The 
AASHTO and Unified classifications of the soil mate- 
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TABLE 7.—Engincering 


[Tests performed by the Nebraska Department of Roads in accordance with standard procedures 


Mechanical analysis" 
Soil name and location Parent material Report No. Depth sean Percentage passing sieve— 
No. 60 No. 200 
(0.25 mm) (0.074 mm) 
Inches 
Coly silt loam: Peoria loess. 1771 0-4 2.60 100 96 
0.05 mi. S. and 0.05 mi. W. 1772 10-60 2.67 100 97 
of NE. corner of sec, 34, 
T.7N., R. 26 W. (Modal) 
Hall silt loam: Peoria loess. 1773 0-8 2.65 100 94 
200 feet W. and 30 feet S. of 1774 8-16 2.66 100 96 
NE corner of sec. 11, T. 8 1775 44-54 2.67 100 93 
N,, R. 27 W. (Modal) 
Hobbs silt loam: Silty alluvium. 1776 0-6 2.63 100 98 
0.25 mi. W. and 100 feet S. 1777 10-16 2.65 100 98 
of NE. corner of sec. 2, T. 
8N., R. 26 W. (Modal) 
Holdrege silt loam: Peoria loess. 1778 0-11 2.60 100 95 
0.35 mi. S, and 150 feet E. of 1779 14-18 2.65 100 94 
NW. corner of sec. 19, T. 1780 28-48 2.69 100 92 
7N., R. 25 W. (Modal) 
Hord silt loam: Old alluvium. 1781 6-13 2.64 100 93 
0.4 mi, W. and 0.1 mi. S, of 1782 21-27 2.68 100 94 
NE. corner of sec. 31, T. 1783 81-60 2.67 100 92 
6N., R. 25 W. (Modal) 
McCook silt loam: Silty alluvium- 1768 0-6 2.52 100 93 
- 0.38 mi N. and 0.2 mi. W, of colluvium. 1769 10-16 2.66 100 94 
SE. corner of sec, 31, T. 1770 16-60 2.67 100 94 
5 N., R. 29 W. (Modal) 
Uly silt loam: Peoria loess. 1784 0-7 2.64 100 89 
50 feet S. and 50 feet E. of 1785 10-16 2,70 100 92 
the NW. corner, sec. 27, T. 1786 26-60 2.73 100 92 
6N., R. 26 W. (Modal) 


* Mechanical analysis according to the American Association of State Highway and Transportation Officials Designation T 
survey procedure of the Soil Conservation Service (SCS). In the AASHTO procedure, the fine material is analyzed by the 
millimeters in diameter. In the SCS soil survey procedure, the fine material is analyzed by the pipette method and the material coarser 


are not suitable for use in naming textural classes for soil. 
* Based on AASHTO Designation 145-49. 
* Based on ASTM Stand. D 2487-69 (2). 


rial and the shrink-swell potential indicate traffic 
supporting. capacity. Wetness and flooding affect sta- 
bility of the material. Slope, depth to hard rock, 
content of stones and rocks, and wetness affect the 
ease of excavation and the amount of cut and fill 
needed to reach an even grade. 

Road fill is soil material used in embankments for 
roads. The suitability ratings reflect the predicted per- 
formance of the soil after it has been placed in an 
embankment that has been properly compacted and 
provided with adequate drainage and the relative ease 
of excavating the material at borrow areas. 

Sand and gravel are used in great quantities in many 
kinds of construction. The ratings in table 6 provide 
information about where to look for probable sources. 
A soil rated as a good or fair source of sand or gravel 
generally has a layer at least 3 feet thick, the top of 


which is within a depth of 6 feet. The ratings do not 
take into account thickness of overburden, location of 
the water table, or other factors that affect mining of 
the materials, nor do they indicate quality of the 
deposit. 

Topsoil is used for topdressing an area where vege- 
tation is to be established and maintained. Suitability 
is affected mainly by the ease of working and spread- 
ing the soil material, as in preparing a seedbed; natu- 
ral fertility of the material, or the response of plants 
when fertilizer is applied; the absence of substances 
toxic to plants. Texture of the soil material and its 
content of stone fragments are characteristics that 
affect suitability. Also considered in the ratings is 
damage that results at the site where topsoil is taken. 

Pond reservoirs hold water behind a dam or em- 
bankment. Soils suitable as pond reservoir areas have 
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test data 
of the American Association of State Highway and Transportation Officials (AASHTO) ] 
Mechanical analysis ‘"—Continued Classification 
Percentage smaller than— Liquid Plasticity 
limit index 
AASHTO? Unified * 
0.05 mm 0.02 mm 0.005 mm 0.002 mm. 
Percent 

86 33 18 15 36 9 | A-4(8) ML 

91 36 18 11 32 6 | A-4(8) ML 

46 34 19 17 29 5 | A-4(8) ML 

90 46 28 16 28 5 | A-4(8) ML 

68 42 19 15 26 4 | A-4(8) ML 

93 44 25 19 34 9 | A-4(8) ML 

84 56 32 23 39 15 | A-6(8) cL 

82 40 22 16 36 11 | A-6(8) ML 

84 43 27 22 36 16 | A-6(10) cL 

80 34 18 16 29 2 | A-4(8) ML 

86 32 19 16 29 5 | A-4(8) ML 

84 28 16 14 29 4 | A-4(8) ML 

80 24 15 13 26 3 | A-4(8) ML 

84 33 20 17 28 5 | A-4(8) ML 

86 84 20 16 28 5 | A-4(8) ML 

87 30 17 15 26 4] A-4(8) ML 

76 35 25 20 32 9 | A-4(8) cL 

82 46 31 26 40 19 | A-6(12) cL 

81 42 27 24 32 12 | A-6(9) cL 
88-47 (1). Results by this procedure frequently may differ somewhat from results that would have been obtained by the soil 
hydrometer method and the various grain-size fractions are calculated on the basis of all the material including that coarser than 2 


than 2 millimeters in diameter is excluded from calculations of grain-size fractions, The mechanical analyses used in this table 


low seepage, which is related to their permeability and 
depth to fractured or permeable bedrock or other per- 
meable material. 

Embankments, dikes, and levees require soil mate- 
rial that is resistant to seepage and piping and with 
favorable stability, shrink-swell potential, shear 
strength, and compactibility. Stones and organic ma- 
terial are unfavorable characteristics. 

Drainage of crops and pasture is affected by such 
soil properties as permeability, texture, and structure; 
depth to claypan, rock, or other layers that influence 
the rate of water movement; depth to the water table; 
slope and stability in ditchbanks; susceptibility to 
stream overflow; salinity or alkalinity; and availabil- 
ity of outlets for drainage. 

Irrigation is affected by such features as slope; sus- 
ceptibility to stream overflow, water erosion or soil 


blowing; soil texture; content of stones; accumulation 
of salts and alkali; depth of the root zone; intake rate 
at the surface; permeability below the surface layer 
or other layers that restrict movement of water; avail- 
able water capacity; and need for drainage or depth 
to the water table or bedrock.” 

Terraces and diversions are embankments or ridges 
constructed across the slope to intercept runoff so that 
it soaks into the soil or flows slowly to a prepared 
outlet. Features that affect suitability of a soil for ter- 
races are uniformity and steepness of slope; depth to 
bedrock or other unfavorable material; stones; perme- 
ability; and resistance to water erosion, soil slipping, 


7 Further information on soil use for irrigation is contained in 
“Trrigation Guide for Nebraska,” Soil Conservation Service, 
1971, 
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and soil blowing. A soil suited to these structures pro- 
vides outlets for runoff and is not difficult to vegetate. 


Soil test data 


Table 7 contains engineering test data for some of 
the major soil series in Frontier County. These tests 
were made to evaluate the soils for engineering pur- 
poses. The engineering classifications given are based 
on data obtained by mechanical analyses and by tests 
to determine liquid limits and plastic limits. The 
mechanical analyses were made by combined sieve and 
hydrometer methods. : 

Tests to determine liquid limit and plastic limit 
measure the effect of water on the consistence of soil 
material as explained for table 5. 

Specific gravity is the ratio of the unit weight of 
the soil solids to the unit weight of water. It is a 
measure of, and a means of expressing, the heaviness 
of the soil. The specific gravity of the solid particles of 
a soil, exclusive of the void spaces, is also called the 
“true” or “real” specific gravity. This property has an 
important influence on the density of the soil. 


Formation and Classification of Soils 


This part of the survey describes the factors of soil 
formation and explains how they have affected the soils 
of Frontier County. It also explains the current system 
of soil classification and classifies each soil series ac- 
cording to that system. 


Factors of Soil Formation 


Soil is produced by processes acting on materials 
deposited or accumulated by geologic agencies. The 
characteristics of the soil at any given point are de- 
termined by the physical and mineralogical composi- 
tion of the parent material, the climate under which 
the soil material has accumulated and existed since 
accumulation, the plant and animal life on and in the 
soil, the relief, or lay of the land, and the length of 
time the forces of soil formation have acted on the 
soil material. 

Climate and plant and animal life, mainly plants, 
are active factors of soil formation. They act on the 
parent material that has accumulated through the 
weathering of rocks and slowly change it to a natural 
body that has genetically related horizons. The effects 
of climate and plant and animal life are conditioned 
by relief. The parent material also affects the kind of 
soil profile that is formed and, in extreme cases, deter- 
mines it almost entirely. Finally, time is needed for 
changing the parent material into a soil profile. It may 
be much or little time, but some time is always re- 
quired for differentiation of soil horizons. Usually, a 
long time is required for the development of distinct 
horizons. 

The factors of soil formation are so closely inter- 
related in their effects on the soil that few generaliza- 
tions can be made regarding the effect of any one 
factor unless conditions are specified for the other 
four. Many of the processes of soil development are 
unknown. 


Parent material 


The soils in Frontier County formed in several 
kinds of parent material, such as loess, eolian sand, 
colluvium, and alluvium. There are also outcrops of 
rocks from the Ogallala Formation, but no soils formed 
in material weathered from bedrock were recognized 
in this survey. 

Loess, or wind deposited silt, is the parent material 
of soils throughout all but a small area along the west- 
ern edge of the county and the stream valleys. Most of 
this material, Peoria Loess, is a friable, massive, light 
gray silt loam. It is calcareous and contains a few lime 
concretions. In Frontier County it ranges from a few 
feet to more than a hundred feet in thickness. Hold- 
rege, Uly, Coly, Fillmore, and the lower part of Hall 
soils formed in this material. 

In the northern part of the county the upper part of 
Hall soils formed in Bignell Loess, which is more re- 
cently deposited than Peoria Loess. Bignell Loess is 
also light gray silt loam, but it contains more very fine 
sand than Peoria Loess. The loess of the Bignell For- 
mation is only 2 or 3 feet thick over Peoria Loess (fig. 
15). Material of the Loveland Formation, a reddish 
silty to clayey material assumed to be of loess origin, 
underlies the Peoria Loess. It occurs only as small out- 
crops on road cuts or along the base of canyon walls in 
the mapping unit of Coly and Uly silt loams, 9 to 30 
percent slopes. 

Eolian sand is wind deposited sandy material. It 
mantles only a small area along the western edge of 
Frontier County. This material is loose, very pale 
brown very fine sand. It ranges from only a few feet to 
several feet in thickness and is underlain by loess. 
Eolian sand occurs as hummocks or has an undulating 
topography. Soils formed in this material are moder- 
ately low or low in organic-matter content and natural 
fertility. Jayem, Sarben, and Vetal soils formed in 
eolian sand. 

Colluvium is soil material that accumulates as a re- 
sult of the combined forces of gravity and water. This 
material is on foot slopes at the base of loess hills that 
border the larger drainageways. It is light gray or light 
brownish gray silt loam. The gently sloping Hord soils 
and the very gently sloping McCook soils formed in 
colluvium. 

Alluvium is a heterogeneous mixture of silt, sand, 
and clay deposited by water. It is on flood plains and 
at the bottoms of canyons. McCook and Hobbs soils 
formed in alluvium. Hord soils on stream terraces 
poted in alluvial sediments that had their origin in 
loess. 


Climate 


Climate influences formation of soils both directly 
and indirectly. It affects the weathering and reworking 
of parent material through rainfall, temperature, and 
wind. It affects the soils indirectly through the amount 
and kind of vegetation and animal life sustained. 

In Frontier County, the average annual precipitation 
is about 21 inches. There has been sufficient moisture 
movement through the soil to leach free lime from the 
surface layer to the subsoil and in some soils to the 
upper part of the underlying material. In a few soils, 
moisture has moved clay particles from the surface 
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Figure 15.—Buried soil formed in Peoria Loess is capped by 
about 27 inches of Bignell Loess. These buried soils are com- 
mon in the northern part of Frontier County. 


layer downward into the subsoil. This is especially evi- 
dent in depressions where ponding has increased the 
water movement into and through the soil, and soil 
development has formed a claypan type of subsoil. 
Where slopes are steep, erosion has influenced the 
thickness of the surface layer. On low-lying bottom 
land, excessive runoff of rainfall or snowmelt results 


in flooding and deposition of sediment, which influences 
the soil characteristics. 

Temperature changes influence soil formation. Hot 
weather in summer and abundant soil moisture speeds 
chemical weathering. Alternate freezing and thawing 
and wetting and drying aid in the development of gran- 
ular structure in the surface layer. 

Northwest winds have influenced the distribution of 
both eolian sand and loess. In winter, snow accumu- 
lates on the southeast facing slopes, resulting in ad- 
ditional moisture. This in turn causes deeper leaching 
and an added amount of organic matter from the in- 
crease in vegetative growth. Wind also causes soil 
blowing, resulting in thinned surface layers. Move- 
ment of soil material by wind is most active on the 
sandier soils. 


Plant and animal life 


Plants and animals on and in the soil are active in 
the soil forming processes in Frontier County. 

Prairie grasses provide the organic matter that has 
accumulated in the soils of Frontier County. This or- 
ganic matter has darkened the color of the surface 
layer and parts of the subsoil. The largest amount of 
organic matter is generally near the surface, and gen- 
erally declines gradually as depth increases. Holdrege 
soils, for example, have a fairly large amount of 
organic matter in the surface layer. They are dark 
grayish brown to a depth of 14 inches. Below this, the 
color grades from grayish brown to light gray as the 
amount of organic matter decreases. 

In contrast with Holdrege soils, Fillmore soils formed 
in depressions. The additional moisture produces more 
tall grasses and consequently, more organic matter. As 
a result, soils in moist sites have organic enriched 
layers that are thicker and darker colored than those 
on uplands where moisture moves off the soil more 
rapidly. 

Animals mix the darkened organic rich layers with 
the mineral rich material from below. Rodent burrows 
filled with soil material of a contrasting color are evi- 
dence of animal activity in the soil. Worms and bur- 
rowing insects also mix the soil material, improve 
granulation, and increase the availability of plant 
nutrients. 

Micro-organisms are an important factor in soil 
development. They aid in the decomposition of organic 
matter into nutrients that can be used by plants. Some 
bacteria perform specific processes such as using 
nitrogen gas from the atmosphere or transforming am- 
monium nitrogen into nitrate nitrogen. 

Man’s activities are a major influence in soil forma- 
tion. Through his management of soils for increased 
production and the introduction of drainage, irriga- 
tion, summer fallow, and soil conserving practices, the 
soil- Awater-erosion relationship that existed for several 
thousand years has changed. Removing the grass cover 
exposes the fertile surface layers to erosion. Drainage 
increases chemical activity and weathering in poorly 
drained soils. Irrigation and summer fallow increase 
the moisture supply in the soil, which results in in- 
creased chemical weathering and greater water move- 
ment through the soil. Soil conserving practices 
attempt to reestablish equilibrium under man’s man- 
agement practices. Man’s activities have an immediate 
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effect upon both rate and direction of soil forming 
processes. 


Relief 


Relief, or lay of the land, is an important factor in 
the formation of the soils in Frontier County. 

Steepness, shape, length, and direction of slope af- 
fect runoff, erosion, and the amount of moisture avail- 
able for soil development. For example, moderately 
steep and steep Coly soils have a thin surface layer, 
which is the result of the combined effects of excessive 
runoff, erosion, insufficient moisture to produce a large 
amount of vegetation needed for the buildup of organic 
matter, and insufficient moisture for soil development 
processes to develop the subsoil. 

In nearly level to gently sloping areas, however, 
where Holdrege and Hall soils formed, water infiltrates 
into the soil instead of running off. These soils have a 
moderately thick to thick surface layer. The increased 
soil moisture stimulated soil development in the sub- 
soil by leaching carbonates and clay particles out of 
the surface layer and into a lower horizon. 

The shape of the slope is often important in soil 
development. The upper part of the steep slopes in 
Coly and Uly silt loams, 9 to 30 percent slopes, is com- 
monly convex. Water is shed rapidly, and only a limited 
amount enters the soil. Soils that have a thin surface 
layer and lack subsoil development, as in the Coly 
series, formed in these areas. Where the landscapes 
are plane or convex, a thicker surface layer and sub- 
soil formed. 

Shape of slope is also evident in nearly level areas in 
Frontier County. Upland depressions receive additional 
moisture that runs in from higher lying surrounding 
areas. This additional moisture contributed to the 
development of an A2 horizon, or a leached layer, 
directly above a claypan soil. Fillmore soils, for exam- 
ple, formed in depressions. 

On bottom land the water table is closest to the 
surface where the relative elevation is lowest. When 
the soil is saturated, many physical and chemical re- 
actions are altered. Downward movement of water is 
restricted. Anaerobic reactions become dominant be- 
cause there is a lack of oxygen for bacteria to grow, 
and these soils tend to be colder than soils with aerobic 
conditions. In Wet alluvial land the ground water is at 
or near the surface. 

Bottom land, because of its relatively low-lying 
position, commonly receives additional sediment from 
flooding. This usually prevents normal soil develop- 
ment as each period of flooding and deposition pro- 
vides new soil parent material and starts another cycle 
of soil development. An example of this is in the 
stratified Hobbs, occasionally flooded, soil. 

Time 

Time, in soil development, begins once a land sur- 
face is reasonably stabilized. Several thousand years is 
required for the development of a mature soil, but less 
well developed soils develop in a few tens or hundreds 
of years. Mature soils commonly have a darkened sur- 
face layer, a clay enriched subsoil, and a horizon where 
calcium carbonate has accumulated. Such soils as 
Holdrege, Hall, and Fillmore are mature soils in 
Frontier County. They are approaching an equilibrium 


with their environment. An example of a less mature 
soil is Hord soil. It is on high stream terraces that 
have been stabilized for a shorter period of time than 
upland sites. 

Some soils in Frontier County are kept perpetually 
young by deposition of soil material, erosion, or lack 
of sufficient moisture for soil development to progress 
very rapidly. Soils on bottom land that are frequently 
subject to flooding and deposition of soil material have 
little time for uninterrupted soil development. They 
are considered young soils. Some Coly soils have steep 
slopes where runoff is rapid. This limits the amount 
of moisture necessary for soil development to take 
place and erodes the surface nearly as fast as soil 
development progresses. Coly soils, however, formed in 
material that is the same age as the material in which 
Holdrege soils formed. 


Classification of Soils 


Soils are classified so that we can more easily re- 
member their significant characteristics. Classification 
enables us to assemble knowledge about the soils, to see 
their relationship to one another and to the whole en- 
vironment, and to develop principles that help us to 
understand their behavior and their response to manip- 
ulation. First, through classification, and then through 
the use of soil maps, we can apply our knowledge of 
soils to specific fields and other tracts of land. 

The narrow categories of classification, such as those 
used in detailed soil surveys, allow us to organize and 
apply knowledge about soils in managing farms, fields, 
and woodlands; in developing rural areas; in engineer- 
ing work; and in many other ways. Soils are placed in 
broad classes to facilitate study and comparison in 
large areas such as countries and continents, 

The system of soil classification currently used was 
adopted by the National Cooperative Soil Survey in 
1965. Because this system is under continual study, 
readers interested in developments of the current sys- 
tem should search the latest literature available (3, 6). 

The current system of classification has six cate- 
gories. Beginning with the broadest, these categories 
are order, suborder, great group, subgroup, family, and 
series. In this system the criteria used as a basis for 
classification are soil properties that can be observed 
and measured. The properties are chosen, however, so 
that the soils of similar genesis, or mode of origin, are 
grouped together. The same property or subdivisions 
of this property may be used in several different cate- 
gories. In table 8, the soil series of Frontier County 
are placed in three categories of the current system. 
The table is current as of October, 1976. Classes of the 
current system are briefly defined in the following 
paragraphs. 

ORDER. Ten soil orders are recognized. The prop- 
erties used to differentiate among soil orders are those 
that give broad climatic groupings of soils. Three ex- 
ceptions to this are the Entisols, Histosols, and Ver- 
tisols, which occur in many different climates. Each 
order is identified by a word of three or four syllables 
ending in sol (Moll-i-sol). 

SUBORDER. Each order is divided into suborders ac- 
cording to those soil characteristics that produce 
classes that have the greatest genetic similarity, The 
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TABLE 8.—Soils classified according to the current system of classification 


Series 


Family Subgroup Order 
Fine-silty, mixed (calcareous), mesic -------.-_ Typic Ustorthents _.-----_-__-____ Entisols. 
Fine, montmorillonitic, mesic Typic Argialbolls ______. Mollisols, 
Fine-silty, mixed, mesic Pachic Argiustolls _ -| Mollisols. 
Fine-silty, mixed, nonac Mollic Ustifluvents Entisols. 
Fine-silty, mixed, mesic Typie Argiustolls Molltisols. 
Fine-silty, mixed, mesic ~~ -| Cumulic Haplusto! Mollisols. 
Coarse-loamy, mixed, mesic ---------_--_-___- Aridic Haplustolls — Mollisols. 
Coarse-silty, mixed, mesic -__----------_______ Fluventic Haplustolls Mollisols. 
Coarse-loamy, mixed, nonacid, mesic __________ Ustie Torriorthents ~___ Entisols. 
Fine-silty, mixed, mesie ---___-----_---___-___ Typic Haplustolls — Mollisols, 
Coarse-loamy, mixed, mesic ______-___________ Pachie Haplustolls _----.__._-_____ Mollisols. 


suborders are more narrowly defined than are the 
orders. The soil properties used to separate suborders 
are mainly those that reflect either the presence or 
absence of a water table near the surface; soil climate; 
the accumulation of clay, iron, or organic carbon in 
the upper part of the solum; cracking of soils caused 
by a decrease in soil moisture; and fine stratification. 
Each suborder is identified by a word of two syllables. 
The last syllable indicates the order. An example is 
Ustoll (Ust, meaning burnt, or dry, and oll, from 
Mollisol). 

GREAT GRouP. Each suborder is divided into great 
groups on the basis of uniformity in the kinds and 
sequence of soil horizons and features. The horizons 
used to make separations are those in which clay, car- 
bonates, and other constituents have accumulated or 
have been removed and those that have pans that in- 
terfere with the growth of roots, the movement of 
water, or both. The features used are soil acidity, soil 
climate, soil composition, and soil color. Each great 
group is identified by a word of three or four syllables; 
a prefix is added to the name of the suborder. An ex- 
ample is Haplustoll (Hapl, meaning simple horizons, 
Ust, for dry climate, and oll, from Mollisols). 

Superoup. Each great group is divided into sub- 
groups, one representing the central, or typic, segment 
of the group, and others called intergrades, which have 
properties of the group as well as one or more prop- 
erties of another great group, suborder, or order. Other 
subgroups have soil properties unlike those of any 
other group, suborder, or order, Each subgroup is 
identified by the name of the great group preceded by 
one or more adjectives. An example is Typic Haplustoll 
(a typical Haplustoll) . 

FAMILY. Soil families are established within a 
subgroup primarily on the basis of properties impor- 
tant to the growth of plants or to the behavior of soils 
when they are used for engineering. Among the prop- 
erties considered are texture, mineralogy, reaction, 
soil temperature, permeability, soil depth, and consis- 
tence. A family name is the subgroup name preceded 
by a series of adjectives, class names for texture, and 
mineralogy, for example, that are used as family dif- 
ferentiae (see table 8). An example is the fine-silty, 
mixed, mesic family of Typic Haplustolls. 


Physical and Chemical Analyses 
Much data on physical and chemical properties of 


soils can be obtained by analysis of the soils in a lab- 
oratory. This information is useful to soil scientists in 
classifying soils and in developing concepts of soil 
genesis. It is also helpful in estimating available water 
capacity, soil blowing, fertility, tilth, and other prac- 
tical aspects of soil management. 

Useful data on the soil series in Frontier County, 
but which has been sampled in locations outside of the 
county, are recorded in Soil Survey Investigations Re- 
port Number 5 (7). In this group are the Hall, Hold- 
rege, and Hord soils. 


Environmental Factors Affecting 
Soil Use 


This section is mainly for those not familiar with 
Frontier County. It defines the natural and cultural 
factors of the environment as they affect soil use. 

Natural factors, such as geology, physiography and 
drainage, natural resources, climate, and water supply 
directly relate to many uses of soils. Cultural features, 
for example, are transportation facilities, general fa-~ 
cilities, and trends in soil use. 


Geology 


The oldest exposed geologic materials in Frontier 
County are of the Niobrara Formation of late Creta- 
ceous age. Where exposed, the Niobrara consists 
mainly of orange and white chalk rock. interbedded 
with thin layers of altered volcanic ash, which has been 
weathered to clay. Exposures are limited to the banks 
of Harry Strunk Lake and banks along Medicine Creek 
downstream from the lake. 

Overlying the Niobrara Formation are materials of 
the Ogallala Formation of Tertiary (Pliocene) age. 
Outcrops are mainly restricted to valley sides and chan- 
nels of Medicine and Red Willow Creeks. Exposed sec- 
tions consist of clay, silt, volcanic ash, sand, and gravel 
poorly sorted into beds that are weakly cemented to 
strongly cemented with carbonates. 

Pleistocene and Recent deposits cover the Ogallala 
material. They are the parent material for the modern 
soils. Loess of Peorian age mantles most of the county. 
Eolian sand mantles an area along the west side of 
the county about 5 to 12 miles south of the northwest- 
ern corner. Colluvial and alluvial materials are on 
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stream flood plains. Silty material and sandy material 
is dominant at some locations. Silt, sand, and clayey 
materials of the early Pleistocene sequence, Illinoian, 
Kansan, and Nebraskan, lie between the Peoria loess 
and the bedrock, Ogallala and Niobrara. They outcrop 
on valley sides of the larger streams and on canyon 
sides. 


Physiography and Drainage 


Frontier County is in the dissected plains area of 
Nebraska. It is a part of what was once a smooth, 
gently sloping, loess-mantled plain. Erosion by Med- 
icine, Red Willow, Deer, Coon, Plum, East Muddy and 
West Muddy Creeks and their numerous tributaries 
has greatly modified the old plainlike surface. These 
drainage systems have resulted in an intricate system 
of deep, steep sided drainageways separated by narrow 
flat-topped remnants of the old constructional plain. A 
few shallow undrained basins remain in the more level 
upland areas. 

About 2 square miles of sandhills fringe the western 
edge of the county, near the central part. They are un- 
dulating to rolling. The boundary between the sandhills 
and the loess-mantled plain to the east is sharply 
defined. ; ; 

The major streams and their principal tributaries 
are entrenched 100 to 200 feet below the general level 
of the upland. The valleys of the smaller tributaries 
are cut from 20 to 75 feet below the upland. Most of 
the drainages are V-shaped, are narrow at the head, 
and become deeper and wider downstream with sloping 
valley sides. “Catsteps’” have formed on the steep 
slopes. : 

A small percentage of the land in Frontier County 
consists of alluvial deposits. These sediments are on 
the stream terraces and flood plain of Medicine Creek, 
where they are about 1 mile wide in several places. 
The stream terraces, which are 10 to 50 feet above the 
normal level of the streams, are mantled with loess. 

Nearly all of the county is well drained, and over a 
large part, runoff is rapid. Drainage from about 25,000 
acres in the northeast corner of the county flows to the 
Platte River. The rest is drained by the Republican 
River drainage system. 


Climate ® 


Frontier County, in southwestern Nebraska, is near 
enough to the Rocky Mountains that their high un- 
broken arrangement to the west has a marked influence 
on its climate. The climate is influenced also by the 
relatively high elevation of the county and the great 
distance from any large body of water. The effects of 
Harry Strunk and Hugh Butler Lakes on temperature 
and humidity are limited to immediate areas around 
the lakes and to times when conditions in the lower 
layers of the atmosphere are calm and still. 

The climate of the county is typical for the center of 
a large continent at this latitude. Summers are warm, 
and winters relatively cold. Precipitation is moderate. 
The Rocky Mountains to the west block most of the 
moisture from the Pacific Ocean, while the chinook 


*Furnished by climatology office, Conservation and Survey 
Division, University of Nebraska. 


winds on the east side of the mountains supply warm 
air for occasional sudden rises in temperature during 
the colder seasons. 

Most of the precipitation originates in the Gulf of 
Mexico and in the Caribbean areas, Frontier County is 
near the western edge of the moisture-laden southerly 
winds. An eastward shift of this wind belt can result 
in a large decrease in rainfall, while a slight westward 
movement can result in a large increase. There is a 
significant variation in annual precipitation. In 73 
years of record at Curtis, precipitation in the driest 
year (1894) was 8.63 inches, and in the wettest year 
(1915) it was 38.25 inches. 

The distribution of the precipitation takes on added 
importance because of its limited amount. More than 
three-fourths of the annual precipitation normally 
falls during the growing season, April through Sep- 
tember (see table 9), but the distribution is not uni- 
form during the season. If precipitation is poorly 
distributed or poorly timed, drought develops. 

Winter precipitation is light, generally falling as 
snow; however, most winters have at least one period 
of freezing rain. Winter snows are light and dry and 
frequently are accompanied by strong northerly winds. 
The wind piles the snow into drifts, often leaving only 
part of the ground covered. Snowstorms are usually 
interspersed with warm periods that cause the snow 
to melt within a few days after it falls. Some of the’ 
March snows are wet, and less drifting is likely. Aver- 
age annual snowfall is about 28 inches, but the annual 
amount varies. 

As the spring season progresses, the snow is replaced 
by slow, steady drizzle or rain. During May there is a 
change to heavy showers and thunderstorms. The 
thunderstorms in June and July are frequently severe 
and are often accompanied by hail and damaging 
winds. They are infrequently accompanied by a tor- 
nado. As summer advances, precipitation decreases, its 
distribution becomes more erratic, and drought may 
occur. Precipitation is slight in fall, which is char- 
acterized by bright warm days and cool nights. 

The elevation of Frontier County and the frequent 
low humidity cause large changes in daytime to night- 
time temperatures. Maximum temperatures of 100° F. 
or higher are frequent in summer, while sub-zero tem- 
peratures are common in winter. Temperature records 
which began at Curtis in 1895 show that the highest 
reading ever recorded was 114° on July 11, 1954, and 
that the lowest ever recorded was 36° below zero on 
February 12, 1899. 

At Curtis, the average date of the last 32° air tem- 
perature in spring is May 10. The average date of the 
first 32° air temperature in fall is September 28. Other 
temperature thresholds are listed in table 10. Local 
topography has little effect upon average temperatures 
over a period of time. Long term average temperatures 
recorded over flat land, for example, do not differ 
greatly from those recorded over small rolling hills or 
in valleys in the immediate area. Dates when specific 
temperatures are reached may, however, differ mark- 
edly over short distances. If freeze data are used, dates 
should be adjusted to fit the particular exposure. Less 
exposed areas will have the last spring freeze at an 
earlier date and the first fall freeze at a later date. 

Annual evaporation from the free surface of the wa- 
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TABLE 9.—Temperature and precipiation 
[All data from Curtis, Nebraska] 


Temperature Precipitation 
Two years in 10 will + 
have at least 4 days One year i ato 
with *— A 
Month : verage 
Average Average Days with depth of 
daily daily Maximum | Minimum Average zaaneh Me dave with 
maximum*| minimum'| temper- temper- Equal to Equal to aseet pep 
ature ature of less oe more : cover* 
equal to or | equal to or tun than — 
higher lower 
than— than— 
°F bd oF °F Inches Inches Inches Number Inches 
40 10 62 -12 0.4 (4) 0.9 
46 16 66 -3 6 mal 14 
53 23 74 5 1.0 all 2.6 
66 34 84 20 1.8 A 47 
76 45 90 33 3.5 2 5.8 
85 55 103 44 4.0 15 6.8 
91 60 102 51 3.3 a 5.9 
90 59 108 48 2.2 8 4.9 
81 48 98 33 1.9 3 4.4 
71 35 88 23 1.2 alt 38.0 
November 53 22 13 3 6 (‘) L7 
December 42 14 62 -3 5 A 11 
66 35 *104 ©=19 21.0 13.9 30.5 
> Based on period 1944-78, ‘ Trace, 7 Average annual minimum. 
* Based on computer study 1948-63. ® Less than 0.5 day. 


* Based on period 1894-1973, 


ter in small lakes and farm ponds averages 52 inches, 
pate 75 percent of which occurs from May through 
ctober. 


Water Supply 


Ground water is available and is of suitable quality 
for livestock and domestic use throughout Frontier 
County. The wells are 50 to 500 feet deep. Sufficient 
ground water for irrigation is not available in all areas. 
Irrigation wells are 350 to 600 feet deep in the uplands 
and yield as much as 2,300 gallons of water per min- 
ute. On the flood plains, wells are 75 to 125 feet deep 
and yield less than 1,000 gallons of water per minute. 
As of December 31, 1973, there were 379 irrigation 
wells in the county registered with the Nebraska 
Department of Water Resources. In 1974, about 46,000 
acres was under irrigation, 1,500 of which was irri- 
gated from flowing streams. 


Natural Resources 


Soil and ground water are important natural re- 
sources in Frontier County. Surface water stored in 
the county is used in other areas. A few outcrops of 
Ogallala sand and gravel is generally poor, and the 
quantity is limited. Silica, or voleanic ash, formerly 
mined in the northeast corner of the county, is used 
as an abrasive in cleaning products. The most acces- 
sible of these deposits has been depleted and, at this 


* Average annual maximum. 


time, none is being mined. There are several oil wells 
at the southwest corner of the county. 


Transportation Facilities 


A spur line of a railroad in the northern part of the 
county, provides transportation for Maywood, Curtis, 
Moorefield, and Eustis. It connects to the main line at 
Holdrege, Nebraska. Federal Highway 83 crosses the 
western part of the county from north to south. State 
Highways No. 23 and 235 connect all towns in the 
county. These highways provide good roads for farm, 
industrial, and service vehicles. All rural mail routes 
are graveled. There is no scheduled service of aircraft 
to Frontier County. 


General Facilities 


Elementary schools are in all towns in the county, 
and in one rural location. High schools are in Curtis, 
Eustis, and Maywood. A 2-year curriculum in agri- 
cultural related subjects is available in Curtis. Librar- 
ies are provided in most of the towns. A weekly 
newspaper is published in Curtis. 

Rural electricity is supplied throughout Frontier 
County. Natural gas is available in many areas within 
the county for both domestic use and as fuel for motors 
on irrigation wells. 

Outdoor recreation is available at Hugh Butler and 
Harry D. Strunk Lakes. The lakes provide excellent 
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TABLE 10.—Probabilities of last freezing temperatures in spring and first in fall 
(All data from Curtis, Nebraska) 


[All freeze data are based on temperatures measured in a standard National Weather Service thermometer shelter, The ther- 
mometers are placed approximately five feet above the ground, and the exposure is representative of the surrounding area. Lower 


temperatures exist at times nearer the ground and in 


ocal areas subject to extreme air drainage on calm nights] 


Dates for given probability and temperature 
Probability 
16°F 20°F 24°F 28°F 82°F 
or lower or lower or lower or lower or lower 

Spring: . , 

1 year in 10 later than April 14 April 21 May 2 May 14 May 26 

2 years in 10 later than -. April 9 April 16 April 27 May 9 May 21 

5 years in 10 later than March 30 April 5 April 16 April 28 May 10 
Fall: 

1 year in 10 earlier than October 20 October 15 October 5 September 22 September 14 

2 years in 10 earlier than October 26 October 20 October 10 September 27 September 19 

5 years in 10 earlier than ~~~ November 6 October 30 October 20 October 8 September 28 


fishing, hunting, boating, and water skiing. They also 
provide areas for picnicking, camping, and trail rid- 
ing. A golf course is available at Curtis. 


Trends in Agriculture 


According to the U.S. Census of Agriculture, farms 
in Frontier County are decreasing in number but are 
increasing in size. In 1964 there were 622 farms with 
an average size of 945 acres. In 1969 there were 545 
farms with an average size of 1,020 acres. The percent- 
age of tenant operated farms decreased from 28 per- 
cent in 1964 to 22 percent in 1969. ; 

Total cropland decreased from 244,293 acres in 1964 
to 238,519 acres in 1969. The acreage of land under 
irrigation is increasing rapidly. In 1964, about 11,635 
acres was irrigated. By 1969 this acreage had increased 
to 19,879. The Agriculture Stabilization Conservation 
Service reports 46,000 acres irrigated in 1974. The 
rapid increase in irrigated land is the result mainly of 
low rainfall and the higher prices paid for crops. 

The acreage of field corn for all purposes increased 
from 16,424 acres in 1964 to 22,672 acres in 1969. 
Sorghum for all purposes decreased from 53,458 acres 
in 1964 to 37,028 acres in 1969. Wheat, an important, 
stable crop, decreased slightly from 47,960 acres in 
1964 to 46,095 acres in 1969. Hay crops, mainly alfalfa, 
decreased from 20,361 acres in 1964 to 15,894 acres in 
1969. The acreage of soybeans increased from 27 acres 
in 1964 to 709 acres in 1969. 

The total number of cattle and calves in 1964 was 
58,387 and decreased slightly to 52,350 in 1969. Swine 
increased from 14,705 in 1964 to 16,502 in 1969, Sheep, 
a minor livestock in the county, numbered only 921 head 
in 1969. There were 587 horses and ponies in the county 
in 1969. 

Much of the moderately steep and steep land that 
was previously cultivated has been reseeded to grass. 
Federally sponsored conservation programs are a help 
in reseeding areas to native grass. 

Most cultivated fields having a slope of 2 percent or 
more are terraced. Irrigation reuse pits at the end of 


irrigated fields, a common practice, have conserved wa- 
ter and helped to control erosion from excess tail-water 
runoff, 
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Glossary 


Aeration, soil. The exchange of air in soil with air from the 
atmosphere. The air in a well aerated soil is similar to that 
in the atmosphere} the air in a poorly aerated soil is con- 
siderably higher in carbon dioxide and lower in oxygen. 

Alluvium. Material, such as sand, silt, or clay, deposited on land 
by streams, 

Association, soil. A group of soils geographically associated in 
a characteristic repeating pattern and defined and delineated 
as a single mapping unit. 

Available water capacity (available moisture capacity). The ca- 
pacity of soils to hold water available for use by most plants. 

t is commonly defined as the difference between the amount. 
of soil water at field moisture capacity and the amount at 
wilting point. It is commonly expressed as inches of water 
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per inch of soil. The capacity, in inches, in a 60-inch profile 
or to a limiting layer, is expressed as— 


Inches 


Moderate _. 
High —-More than 9 


Bedrock. The solid rock that underlies the soil and other uncon- 
solidated material or that is exposed at the surface. : 

Blowout. A shallow depression from which all or most of the soil 
material has been removed by wind. A blowout has a flat 
or irregular floor formed by a resistant layer or by an ac- 
cumulation of pebbles or cobbles. In some blowouts the water 
table is exposed, . 

Bottom land. The normal flood plain of a stream, subject to 
frequent flooding. . 

Buried soil. A developed soil, once exposed but now overlain by 
more recently formed soil. 

Caleareous soil. A soil containing enough calcium carbonate 
(commonly with magnesium carbonate) to effervesce (fizz) 
visibly when treated with cold, dilute hydrochloric acid. A 
soil having measurable amounts of calcium carbonate or 
magnesium carbonate. 

Caliche. A more or less cemented deposit of calcium carbonate 
in soils of warm-temperate, subhumid to arid areas. Caliche 
occurs as soft, thin layers in the soil or as hard, thick beds 
just beneath the solum, or it is exposed at the surface by 
erosion. 

Chiseling. Tillage with an implement having one or more soil- 
penetrating points that loosen the subsoil and bring clods 
to the surface. A form of emergency tillage to control soil 
blowing. 

Clay. As a soil separate, the mineral soil particles less than 
0.002 millimeter in diameter. As a soil textural class, soil 
material that is 40 percent or more clay, less than 45 per- 
cent sand, and less than 40 percent silt. 

Claypan. A slowly permeable soil horizon that contains much 
more clay than the horizons above it. A claypan is com- 
monly hard when dry and plastic or stiff when wet. 

Coarse textured (light textured) soil. Sand or loamy sand. 

Colluvium. Soil material, rock fragments, or both moved by 
creep, slide, or local wash and deposited at the bases of 
steep slopes. 

Concretions. Grains, pellets, or nodules of various sizes, shapes, 
and colors consisting of concentrated compounds or cemented 
soil grains. The composition of most concretions is unlike 
that of the surrounding soil. Calcium carbonate and iron 
oxide are common compounds in concretions. 

Conservation tillage. A tillage system that creates the best en- 
vironment possible for a growing crop, with a limited amount 
of soil disturbance and maximum retention of crop residue 
on the soil surface. 

Consistence, soil. The feel of the soil and the ease with which 
a lump can be crushed by the fingers. Terms commonly used 
to describe consistence are— 

Loose.—Noncoherent when dry or moist; does not hold to- 
gether in a mass. 

Friable—When moist, crushes easily under gentle pressure 
between thumb and forefinger and can be pressed together 
into a lump. 

Firm.—When moist, crushes under moderate pressure be- 
tween thumb and forefinger, but resistance is distinctly 
noticeable. 

Plastic——When wet, readily deformed by moderate pressure 
but can be pressed into a lump; will form a “wire” when 
rolled between thumb and forefinger. 

Sticky—When wet, adheres to other material and tends to 
stretch somewhat and pull apart rather than to pull free 
from other material. 

Hard.—When dry, moderately resistant to pressure; can be 
broken with difficulty between thumb and forefinger. 

Soft—When ary, breaks into powder or individual grains un- 
der very slight pressure. 

Cemented.—Hard; little affected by moistening. 

Contour striperopping (or contour farming). Growing crops in 
strips that follow the contour. Strips of grass or close- 
growing crops are alternated with strips of clean-tilled crops 
or summer fallow. 

Depth (soil). Depth to a layer that restricts movement of water 
and roots. Depth classes recognized in this survey are— 


Inches 
Very shallow — _-~Less than 10 
Shallow —--__ -10 to 20 
Moderately deep -20 to 40 


~--More than 40 


Drainage class (natural). Refers to the frequency and duration 
of periods of saturation or partial saturation during soil 
formation, as opposed to altered drainage, which is com- 
monly the result of artificial drainage or irrigation but may 
be caused by the sudden deepening of channels or the block- 
ing of drainage outlets. Seven classes of natural soil drain- 
age are recognized: 

Excessively drained—Water is removed from the soil very 
rapidly. Excessively drained soils are commonly very 
coarse textured, rocky, or shallow. Some are steep. All are 
free of the mottling related to wetness. 

Somewhat excessively drained—Water is removed from the 
soil rapidly, Many somewhat excessively drained soils are 
sandy and rapidly pervious. Some are shallow. Some are 
so steep that much of the water they receive is lost as run- 
off. All are free of the mottling related to wetness. 

Well drained.—Water is removed from the soil readily, but not 
rapidly. It is available to plants throughout most of the 
growing season, and wetness does not inhibit growth of 
roots for significant periods during most growing seasons. 
Well drained soils are commonly medium textured. They 
are mainly free of mottling. 

Moderately well drained—Water is removed from the soil 
somewhat slowly during some periods. Moderately well 
drained soils are wet for only a short time during the 
growing season, but periodically for long enough that 
most mesophytic crops are affected, They commonly have 
a slowly pervious layer within or directly below the solum, 
or periodically receive high rainfall, or both. 

Somewhat poorly drained.—Water is removed slowly enough 
that the soil is wet for significant periods during the 
growing season, Wetness markedly restricts the growth 
of mesophytic crops unless artificial drainage is provided. 
Somewhat poorly drained soils commonly have a slowly 
pervious layer, a high water table, additional water from 
Seepage, nearly continuous rainfall, or a combination of 
these. 

Poorly drained.—Water is removed so slowly that the soil is 
saturated periodically during the growing season or re- 
mains wet for long periods. Free water is commonly at or 
near the surface for long enough during the growing sea- 
son that most mesophytic crops cannot be grown unless 
the soil is artificially drained. The soil is not continuously 
saturated in layers directly below plow depth. Poor drain- 
age results from a high water table. a slowly pervious 
layer within the profile, seepage, nearly continuous rain- 
fall, or a combination of these. 

Very poorly drained—Water is removed from the soil so 
slowly that free water remains at or on the surface during 
most of the growing season. Unless the soil is artificially 
drained, most mesophytic crops cannot be grown. Very 
poorly drained soils are commonly level or depressed and 
are frequently ponded. Yet, where rainfall is high and 
nearly continuous, they can have moderate or high slope 
gradients, as for example in “hillpeats” and “climatic 
moors.” 

Eolian soil material. Earthy parent material accumulated through 
wind action; commonly refers to sandy material in dunes or 
to loess in blankets on the surface. 

Erosion. The wearing away of the land surface by running water, 
wind, ice, or other geologic agents and by such processes as 
gravitational creep. 

Erosion (geologic). Erosion caused by geologic processes act- 
ing over long geologic periods and resulting in the wear- 
ing away of mountains and the building up of such 
landscape features as flood plains and coastal plains. Syn- 
onym: natural erosion. 

Erosion (accelerated). Erosion much more rapid than geologic 
erosion, mainly as a result of the activities of man or other 
animals or of a catastrophe in nature, for example, fire,. 
that exposes a bare surface. 

Fallow. Cropland left idle in order to restore productivity 
through accumulation of moisture. Summer fallow is com- 
mon in regions of limited rainfall where cereal grains are 
grown. The soil is tilled for at least one growing season for 
weed control and decomposition of plant residue. 


Deep 
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Fertility, soil. The quality that enables a soil to provide plant 
nutrients, in adequate amounts and in proper balance, for 
the growth of specified plants when light, moisture, temper- 
ature, tilth, and other growth factors are favorable. 

Horizon, soil, A layer of soil, approximately parallel to the 
surface, having distinct characteristics produced by soil- 
forming processes. The major horizons of mineral soil are as 
follows: F 

O horizon—An organic layer, fresh and decaying plant resi- 
due, at the surface of a mineral soil. 

A horizon—The mineral horizon, formed or forming at or 
near the surface, in which an accumulation of humified 
organic matter is mixed with the mineral material. Also, 
a plowed surface horizon most of which was originally 
part of a B horizon. 

A2 horizon.—A mineral horizon, mainly a residual concentra- 
tion of sand and silt high in content of resistant minerals 
as a result of the loss of silicate clay, iron, aluminum, or 
a combination of these, 

B horizon.—The mineral horizon below an A horizon. The B 
horizon is in part a layer of change from the overlying A 
to the underlying C horizon. The B horizon also has dis- 
tinctive characteristics caused (1) by accumulation of 
clay, sesquioxides, humus, or a combination of these; (2) 
by prismatic or blocky structure; (3) by redder or 
browner colors than those in the A horizon; or (4) by a 
combination of these. The combined A and B horizons are 
generally called the solum, or true soil. If a soil lacks a B 
horizon, the A horizon alone is the solum. 

C horizon.—The mineral horizon or layer, excluding indurated 
bedrock, that is little affected by soil-forming processes 
and does not have the properties typical of the A or B 
horizon. The material of a C horizon may be either like 
or unlike that from which the solum is presumed to have 
formed. If the material is known to differ from that in the 
solum the Roman numeral II precedes the letter C. 

R layer—Consolidated rock beneath the soil. The rock com- 
monly underlies a C horizon, but can be directly below an 
A or a B horizon. 

Hummocky. Refers to a landscape of hillocks, separated by low 
sags, having sharply rounded tops and steep sides. Hum- 
mocky relief resembles rolling or undulating relief, but the 
tops of ridges are narrower and the sides are shorter and 
less even. 

Humus. The well decomposed, more or less stable part of the 
organic matter in mineral soils. 

Intake rate, The average rate of water that enters the soil, under 
irrigation. Most soils have a faster initial rate, which de- 
creases with application time. Therefore, intake rate for 
design purposes is not a constant but is a variable depend- 
ing upon the net irrigation application. 

Leaching. The removal of soluble material from soil or other 
material by percolating water. 

Level terrace. A terrace that follows the absolute contour, as con- 
trasted with a graded terrace. Used only on permeable soils 
where conservation of moisture for crops is particularly 
important or where outlet channels are not practical. 

Loess. Fine grained material, dominantly of silt-sized particles, 
deposited by wind. 

Medium textured soil. Very fine sandy loam, loan, silt loam, or 
silt. 

Mottling, soil. Irregular spots of different colors that vary in 
number and size. Mottling generally indicates poor aeration 
and impeded drainage. Descriptive terms are as follows: 
abundance—few, common, and many; size—fine, medium, 
and coarse; and contrast—faint, distinct, and prominent. 
The size measurements are of the diameter along the great- 
est dimension. Fine indicates less than 5 millimeters (about 
0.2 inch); medium, from 5 to 15 millimeters (about 0.2 to 
eae and coarse, more than 15 millimeters (about 0,6 
inch). 

Organic matter. A general term for plant and animal material, 
in or on the soil, in all stages of decomposition. Readily 
decomposed organic matter is often distinguished from the 
more stable forms that are past the stage of rapid decompo- 
sition. In this survey, the content and percentage of organic 
matter are expressed as— 


Percent 
Very low —__ ~--Less than 0.5 
Low - 0.5 to 1.0 


Moderately low — ---1.0 to 2.0 


Percent 
--2.0 to 4.0 
4.0 to 8.0 


Permeability. The quality that enables the soil to transmit water 
or air, measured as the number of inches per hour that 
water moves through the soil. Terms describing perme- 
ability are very slow (less than 0.06 inch), slow (0.06 to 
0.20 inch), moderately slow (0.2 to 0.6 inch), moderate (0.6 
to 2.0 inches), moderately rapid (2.0 to 6.0 inches), rapid 
(6.0 to 20 inches), and very rapid (more than 20 inches). 

PH value. (See Reaction, soil). A numerical designation of acid- 
ity and alkalinity in soil. 

Piping. Moving water forms subsurface tunnels or pipelike 
cavities in the soil. 

Plow layer. The soil ordinarily moved in tillage; equivalent to 
surface soil. 

Profile, soil. A vertical section of the soil extending through all 
its horizons and-into the parent material. 

Range (or rangeland), Land that, for the most part, produces 
native plants suitable for grazing by livestock; includes 
land supporting some forest trees. 

Reaction, soil. The degree of acidity or alkalinity of a soil, ex- 
pressed in pH values. A soil that tests to pH 7.0 is de- 
scribed as precisely neutral in reaction because it is neither 
acid nor alkaline. The degree of acidity or alkalinity is 
expressed as— 


pH pH 
Extremely acid ~.__Below 4.5 Neutral 6.6 to 7.3 
Very strongly acid__4.5 to 5.0 Mildly alkaline ____7.4 to 7.8 
Strongly acid — 1 to 5.5 Moderately alkaline_7.9 to 8.4 
Medium acid _ 5.6 to 6.0 Strongly alkaline __8.5 to 9.0 
Slightly acid ----__ 6.1 to 6.5 Very strongly 


alkaline ____9.1 and higher 


Runoff. The precipitation discharged in stream channels from 
a drainage area, The water that flows off the land surface 
without sinking in is called surface runoff; that which en- 
ters the ground before reaching surface streams is called 
ground-water runoff or seepage flow from ground water. 

Sand. As a soil separate, individual rock or mineral fragments 
from 0.05 millimeter to 2.0 millimeters in diameter. Most 
sand grains consist of quartz. As a soil textural class, a 
soil that is 85 percent or more sand and not more than 10 
percent clay, 

Silt. As a soil separate, individual mineral particles that range 
in diameter from the upper limit of clay (0.002 millimeter) 
to the lower limit of very fine sand (0.05 millimeter). As a 
soil textural class, soil that is 80 percent or more silt and 
less than 12 percent clay. 

Slipping, soil. The downward movement of masses of soil and 
soil material, primarily through the action of gravity. The 
movement is generally slow and irregular. It occurs most 
commonly when the lower part of the soil is nearly saturated 
with water, and it may be facilitated by alternate freezing 
and thawing. 

Slope, (soil). The degree of deviation of a surface from the 

horizontal, usually expressed in percent or degrees, In 
this survey, the following slope classes are recognized: 


Simple slope Complex slope Percent 
Nearly level Nearly level ~----_____ 0-1 
Very gently sloping ~ Gently undulating - 1-3 
Gently sloping - - Undulating — - 3-6 
Strongly sloping — Rolling — ~ 6-9 
Moderately steep — = Bally: - 9-15 
Steep --_. _ Steep — . 15-30 
Very steep - Very steep —_ >30 


Soil. A natural, three-dimensional body at the earth’s surface 
that is capable of supporting plants and has properties re- 
sulting from the integrated effect of climate and living 
matter acting on earthy parent material, as conditioned by 
relief over periods of time. 

Solum. The upper part of a soil profile, above the C horizon, in 
which the processes of soil formation are active. The solum 
in mature soil consists of the A and B horizons. Generally, 
the characteristics of the material in these horizons are un- 
like those of the underlying material. The living roots and 
other plant and animal life characteristics of the soil are 
largely confined to the solum. 

Stratified. Arranged in strata, or layers. The term refers to 
geologic material. Layers in soils that result from the 
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processes of soil formation are called horizons; those inher- 
ited from the parent material are called strata. 

Stream terrace. An old alluvial plain, ordinarily flat or undulat- 
ing, bordering a river, lake, or the sea. Frequently called 
second bottoms. 

Structure, soil, The arrangement of primary soil particles into 
compound particles or aggregates that are separated from 
adjoining aggregates. The principal forms of soil structure 
are—platy (laminated), prismatic (vertical axis of aggre- 
gates longer than horizontal), columnar (prisms with 
rounded tops), blocky (angular or subangular), and gran- 
ular. Structureless soils are either single grained (each 
grain by itself, as in dune sand) or massive (the particles 
adhering without any regular cleavage, as in many hard- 


pans). 

Subsoil. Technically, the B horizon; roughly, the part of the 
solum below plow depth. 

Substratum. The part of the soil below the solum. 

Surface soil. The soil ordinarily moved in tillage, or its equiv- 
alent in uncultivated soil, ranging in depth from 4 to 10 
inches (10 to 25 centimeters). Frequently designated as the 
“plow layer,” or the “Ap horizon.” 

Terrace. An embankment, or ridge, constructed across sloping 
soils on the contour or at a slight angle to the contour, The 
terrace intercepts surface runoff so that it can soak into the 
soil or flow slowly to a prepared outlet without harm. A 
terrace in a field is generally built so that the field can be 
farmed. A terrace intended mainly for drainage has a deep 
channel that is maintained in permanent sod. 

Terrace (geologic). An old alluvial plain, ordinarily flat or un- 
dulating, bordering a river, a lake, or the sea. A stream 
terrace is frequently called a second bottom, in contrast 


with a flood plain, and is seldom subject to overflow. A 
marine terrace, generally wide, was deposited by the sea. 

Texture, soil. ‘the relative proportions of sand, silt, and clay 
particles in a mass of soil. The basic textural classes, in 
order of increasing proportion of fine particles, are sand, 
loamy sand, sandy loam, loam, silt, silt loam, sandy clay 
loam, clay loam, silty clay loam, sandy clay, silty clay, and 
clay. The sand, loamy sand, and sandy loam classes may be 
sues divided by specifying “coarse,” or “fine,” or “very 

ne. 

Tilth, soil. The condition of the soil, especially the soil structure, 
as related to the growth of plants. Good tilth refers to the 
friable state and is associated with high noncapillary poros- 
ity and stable structure. A soil in poor tilth is nonfriable, 
hard, nonaggregated, and difficult to till. 

Upland (geology). Land at a higher elevation, in general, than 
the alluvial plain or stream terrace; land above the low- 
lands along streams. 

Water table. The upper limit of the soil or underlying rock 
material that is wholly saturated with water. 

Water table, aparent. A thick zone of free water in the soil. 
An apparent water table is indicated by the level at which 
water stands in an uncased borehole after adequate time 
is allowed for adjustment in the surrounding soil. 

Water table, artesian. A water table under hydrostatic head, 
generally beneath an impermeable layer. When this layer 
: penetrated, the water level rises in an uncased bore- 

ole, 

Water table, perched. A water table standing above an unsatu- 
rated zone. In places an upper, or perched, water table is 
separated from a lower one by a dry zone. 


Map 
symbol 


Ba 


CoD2 
CoF2 


CuF 


RaG 
RbG 


ReG 


SaD 


Mapping unit 


Broken alluvial land----------- 
Lower part--- 
Higher part-- 

Coly silt loam, 5 to 9 percent 

slopes, eroded--------------- 

Coly silt loam, 9 to 20 percent 

slopes, eroded--------------- 

Coly and Uly silt loams, 9 to 

30 percent slopes------------ 
Coly soil--- = 
Uly soil- --- 

Fillmore silt loam, 0 to 1 

percent slopes--------------- 

Hall silt loam, 0 to 1 percent 

slopes ----------------------- 

Hall silt loam, 1 to 3 percent 

slopes ----------------------- 

Hall silt loam, 3 to 6 percent 

slopes- ---------------------- 

Hobbs silt loam, occasionally 

flooded, 0 to 2 percent 
slopes -~-----+--------------- 

Holdrege silt loam, 0 to 1 

percent slopes--------------- 

Holdrege silt loam, 1 to 3 

percent slopes--------------- 

Holdrege silt loam, 1 to 3 

percent slopes, eroded------- 

Holdrege silt loam, 3 to 6 

percent slopes--------------- 

Holdrege silt loam, 3 to 6 

percent slopes, eroded- 

Hord silt loam, 3 to 6 percent 

slopes ----------------------- 

Hord' silt 

percent slopes-~------------- 

Hord silt 

percent slopes--------------- 

Jayem loamy very fine sand, 1 

to 3 percent slopes---------- 

McCook silt loam, 0 to 1 

percent slopes 

McCook silt loam, 1 to 3 

percent slopes----~----------- 

McCook silt loam, occasionally 

flooded, 0 to 2 percent 
slopes----------------------- 

McCook silt loam, wet, 0 to 1 

percent slopes--------------- 

Rough broken land, caliche, 30 

to 60 percent slopes--------- 

Rough broken land, loess, 30 to 

60 percent slopes-~----------- 
Rough broken land, sandy, 30 to 
60 percent slopes-- 
Smooth part 
Rough part----------------- 

Sarben loamy very fine sand, 3 

to 9 percent slopes~--------- 


Described 
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Capability units 
Irrigated 


on 
page 

8 

9 

9 

9 
10 IIIw-2 
11 IIc-1 
11 Ile-1 
11 TIIe-1 
12 TIw-3 
13 IIc-1 
13 ITe-1 
13 Tle-1 
13 IIle-1 
13 IIfe-1 
15 IIle-1 
1S IIc-1 
15 Ile-1 
15 IIlIe-5 
16 I-1 
16 IIe-1 
16 IIw-3 
17 IIw-4 
17 VIIs-3 
18 VilIe-7 
18 
18 


Dryland 


IIIw-2 


1-4 


Ile-4 


TITe-4 


IIw-6 


1-4 


Ile-4 


Ile-4 


IIle-4 


IIle-4 


| IITe-6 


1-6 


Tle-6 


IIle-8 


Range 
site 


Silty Overflow 
Silty Lowland 
Limy Upland 
Limy Upland 
Limy Upland 
Silty 

Clayey Overflow 
Silty 

Silty 


Silty 


Silty Overflow 
Silty 
Silty 
Silty 
Silty 
Silty 
Silty 
Silty Lowland 
Silty Lowland 
Sandy 
Silty Lowland 


Silty Lowland 


Silty Overflow 
Subirrigated 
Shallow Limy 


Thin Loess 


Windbreak 
suitability 


Map 
symbol 


UaC2 
UaD 


UcD2 


UcF 


VeB 


Wx 


GUIDE TO MAPPING UNITS-~Continued 


Mapping unit 


Uly silt loam, 3 to 6 percent 
slopes, eroded--------------- 

Uly silt loam, 6 to 9 percent 
slopes---------+-------------- 
Uly and Coly silt loams, 6 to 9 
percent slopes, eroded------- 
Uly soil-- 
Coly soil- 

Uly and Coly silt loams; 9 to 
20 percent slopes------------ 
Uly soil 
Coly soil 
Vetal loamy very fine sand 
to 3 percent slopes- 
Wet alluvial land----- 


Described 
on 


page 


Symbol 


Windbreak 
Capability units Range suitability 
land Irrigated site roup 
Page |Symbol Page |Name Page Number 
24 jItle-6 30 |Silty 34 4 
25 | IVe-6 30 |Silty 34 4 
25 | IVe-6 30 |--------------- o- 4 
-- -- |Silty 34 == 
-- -- |Limy Upland 34 ad 
25° | ------ a Colt atadeatalataatetaa -- 10 
se lencece -- |Silty 34 a> 
Se: Peqsere -- Limy Upland 34 me 
24 |IIIe-8 30 |Sandy 34 3 
25 | ------ -- |Wet Land 33 10 
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SOIL LEGEND 


The first capital letter is the initial one of the soil name. The lower case letter that follows separates mapping units having names 
that begin with the same letter except that it does not separate sloping or eroded phases. The second capital letter indicates the 
class of slope. Symbols without a slope letter are those for soils that have a slope range of 0 to 2 percent. A final number 2 in the 
symbol indicates that the soil is eroded. 


SYMBOL 


Broken alluvial land 


Coly silt loam, 5 to 9 percent slopes, eroded 
Coly silt loam, 9 to 20 percent slopes, eroded 
Coly and Uly silt loams, 9 to 30 percent slopes 


Fillmore silt loam, 0 to 1 percent slopes 


Hall silt loam, 0 to 1 percent slopes 

Hall silt loam, 1 to 3 percent slopes 

Hall silt loam, 3 to 6 percent slopes 

Hobbs silt loam, occasionally flooded, 0 to 2 percent slopes 
Holdrege silt loam, 0 to 1 percent slopes 
Holdrege silt loam, 1 to 3 percent slopes 
Holdrege silt loam, 1 to 3 percent slopes, eroded 
Holdrege silt loam, 3 to 6 percent slopes 
Holdrege silt loam, 3 to 6 percent slopes, eroded 
Hord silt loam, 3 to 6 percent slopes 

Hord silt loam, terrace, 0 to 1 percent slopes 
Hord silt loam, terrace, 1 to 3 percent slopes 


Jayem loamy very fine sand, 1 to 3 percent slopes 


McCook silt loam, 0 to 1 percent slopes 

McCook silt loam, 1 to 3 percent slopes 

McCook silt loam, occasionally flooded, 0 to 2 percent slopes 
McCook silt loam, wet, 0 to 1 percent slopes 


Rough broken land, caliche, 30 to 60 percent slopes 
Rough broken land, loess, 30 to 60 percent slopes 
Rough broken land, sandy, 30 to 60 percent slopes 
Sarben loamy very fine sand, 3 to 9 percent slopes 
Uly silt loam, 3 to 6 percent slopes, eroded 

Uly silt loam, 6 to 9 percent slopes 

Uly and Coly silt loams, 6 to 9 percent slopes, eroded 
Uly and Coly silt loams, 9 to 20 percent slopes 


Vetal loamy very fine sand, 0 to 3 percent slopes 


Wet alluvial land 
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CULTURAL FEATURES 


BOUNDARIES 
National, state or province 
County or parish 
Minor civil division 
Reservation (national forest or park, 
state forest or park, 
and large airport) 
Land grant 
Limit of soil survey (label) 
Field sheet matchline & neatline 
AD HOC BOUNDARY (label) 


Small airport, airfield, park, oilfield, 
cemetery, or flood pool 
STATE COORDINATE TICK 
LAND DIVISION CORNERS 
(sections and land grants) 
ROADS 
Divided (median shown 
if scale permits) 
Other roads 
Trail 
ROAD EMBLEMS & DESIGNATIONS 
Interstate 
Federal 
State 
County, farm or ranch 
RAILROAD 
POWER TRANSMISSION LINE 


(normally not shown) 


PIPE LINE 
(normally not shown) 


FENCE 

(normally not shown) 
LEVEES 

Without road 

With road 

With railroad’ 
DAMS 

Large (to scale) 

Medium or small 
PITS 


Gravel pit 


Mine or quarry 


UNIVERSITY OF NEBRASKA CONSERVATION AND SURVEY DIVISION 


CONVENTIONAL AND SPECIAL 


SYMBOLS LEGEND 


MISCELLANEOUS CULTURAL FEATURES 
Farmstead, house 
(omit in urban areas) 
Church 
School 
Indian mound (label) 
Located object (label) 
Tank (label) 
Wells, oil or gas 


Windmill 


Kitchen midden 


sarees 


i il i 
[Davis Airstrip +-— | 
2 


WATER FEATURES 
DRAINAGE 

Perennial, double line 
Perennial, single line 
Intermittent 
Drainage end 
Canals or ditches 

Double-line (label) 

Drainage and/or irrigation 


LAKES, PONDS AND RESERVOIRS 


Perennial 
int 
Intermittent “el ass 


MISCELLANEOUS WATER FEATURES 
Marsh or swamp 
Spring 
Well, artesian 
Well, irrigation 


Wet spot 


er SYMBOLS FOR 
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SOIL DELINEATIONS AND SYMBOLS coe es 
ESCARPMENTS 


Bedrock 
(points down slope) 


Other than bedrock 
(points down slope) 


SHORT STEEP SLOPE 
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GULLY 
DEPRESSION OR SINK 
SOIL SAMPLE SITE 
(normally not shown) 
MISCELLANEOUS 
Blowout 
Clay spot 
Gravelly spot 
Gumbo, slick or scabby spot (sodic) 
Dumps and other similar 
non soil areas 
Prominent hill or peak 
Rock outcrop 
(includes sandstone and shale) 
Saline spot 
Sandy spot 
Severely eroded spot 
Slide or slip (tips point upslope) 


Stony spot, very stony spot 


Overtall 
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